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j q '"<• 4 j4JLJL2JI J}L>* 

cjLst a „M1 jtjjJ,! jl_^>.l cJTo.1 i 1997 
(—al Jl£j_j 1 q <>»• < jIS’ . 4_j_U_*JI t s>~*- ,^,\\ Jya 

J-J_xluJ 1 ^ < >» . <d*»-U ,.. ^.Lc. dLoeJLI JjVj 

LqJuu <LjJLLji]| ^LuVl jJu-alu jLl>.| CLiSZ-yua Ij 
j_uh_j (jr ^ cjLVjJI Cx^t^o 

CjLj) (((J-jj-LaJI t ^ ^ ^ i) 4 m<7 > 11 tl <i>U,„ ^Ic. 

Q n^r~ I 3j - L ft. ua 4 _jJT 4jj-C L^_Lq C-<- ^ »^->- ^1 (j JlJLlB 
. Lkj-uaLlc. ( jy lc. <—t4jj-5e-t*a 
cLJLjlII ^UIaI c__t£^Jl I AJt 3>j-sr~ > til Juilj 

(j? C^_J Ij (-LUJlJ (_Sl Ml^*l f «1 (j-4 JLL4 

CjlIJlJ 4_uLuaAj| 4 _uj_*JI ^Jls! 

Ijufc (JjJ Jlj_uuJ 

LoajJs Laj-A 4_jJI Jju-ajJI ^-ludI (jI Juu 4j-al_>-j 

QjIjuj LJjJ Lajufc Jj i (2019) ^Lc 4J _}Ju>o LxS^jj_cl 
♦ 4 _Li2^j Jj-i 0-4 

<jr4 J_^_jjj| jj^j-4 J Ml J t 

Jtl JljLj ^jJI 3te-ujVl» 

(j \ c, lJlSL c. J)l *c-jLTl^JI 3jLa 4_4.t3 £Ijl 
4Jl!Lj 4j3Jlj 4jLcj^3j^j i 4 j I j Lulj t4_>jJLuI 4_x>. |j-4 
mI A jf (jr^i 

(jyj) Q ^ / M t l A 1 4 I O? l_.U2J l O < 4j Ul 1J 

^JLc «^LjJ I JS|JjL3 jtu-uV!» jJjJlil (jr 2jJu^3 

ol 4—t-roLj>- / 'J »-^» ^ tl < 4J t ^ ,~,l O^ 7 JQ 1 M ^1 IS>S>\\ 





4JL£j» CjIjIjludJ £)-a (_yJ J^a I 4 >Lj 1 Jui> £)_a c_jlliSLII I JlA c «ir. i 

4_aJ_5J,Lj tjr J I Juijj . OJ-^ i * ' ^JLo «<Lj£Ljj»aVI ^ <>> A tl 

43_}La Ijj 9 <jt Jlju t4 rtVnnl V IjJuS ^1 c-^-t-u-u tt_jL£LJI I jufc 

. L^LajJbca 4_a ^L<_u ^j| ^JjLaloj 14-La-UJ 1 

jl < mV 1» ^-jj-LTLal (j-saJL>. ^JlSIj 44JLfcV J Jjl £)l Vj 

(jj-LoJIj 2 a! 5*11 q iii a it ^LjlII (j^_aVl > n»tl (jl aji < n 

4>JlA 4_ujjlII aljj9 ^La! <_dJJi.l ljufc 4_usj^ ^ ^jJl 

. I S1 / ..I / ,.t l 

.J^_p3 £ 4Ulj - <- / 5a^ Ju9 (J3^1 CLuls^jj diSLLt-u La-i-3 ^JjlI^ 

jLjlui jljluj/( juj j u^xi 1997 ii< uc. I *. S^-aLSJI 


■ 




Ur^iSb l_4_> j-2 e_3 Jllc ^jL-ujVI 

^)_u_cl ^ ^ ♦ UL-u ^.u-^-tiu l>° L^J^' 

j- 4-32! ^lj »1 4 mi ^jLtujVl L^i^j . 

Jj-jljj CjIjI Jl-C ^ j? _3 J. [ M.~ C-^lj£LJl {j-A 4^L 4J ^>. 

(jfj ciJJj t- 3 , 1•> . 4_jjT c£J L^a^Ij-a ^1 

JLSL^u cjL*_^>J Jiixj L^jISLa 4IL»1!lJI 
j_& ^ j At! (jl ^jL-ujVI ^Lu 1 JlSLa> .3juJ lc. 

4_4^L5tJ fiblSLd JL^>- (3^L>* £-U-a 

3j JlSj 

J^U* 4J 44_L^Litj 

4 j mi 4 mi tl 4 _cj_^j>JU t(jl < <1 iV 1 

0 1 4 mi 1 «<»<< 11 | v ^ t. j —&L j_4> I (j)^2 4 J La^_«_u Lj 
(jjJLj 4 _jjJ U t_J^_>JI 4 JI ^_4_uLj 

I j-Sl-A Ci j 4 mi «3j_aL3]I)) 4Jjjl« (jl (JL3 jj » <-11 mi 11 
3jLil £)! 4?vl gif, JU, (jy l3_uaJI 

L^jLLu j-cl 3 JuJl>JI 4_ljjJ.I 4j4 < in! tg.La-<-uJI ^j_4 

j-u2ljc> 4_^_t^Lc o_)L^ iJ yIlII Jal U i n3tl (j_c <_jj-3JLj 
j_jlcwl -)j- * - ‘^ ^ j-aL3JI l-£^ Uj J_l3 

lIU js ^ylc. 4 l_bj . 3 JuJl>JI 4 - 4 -^La 1 I <(3j-ALUI» ^ Mil 
((tillflil ^^IaJ ^LaJI jL>o^I)) ^1 Cu_«jl3j 

.« 3j_a L3JI»^-t-uL) ^c_jjJ,I ^.ujjL^j ji>! 4_L4-<-qj LJLU 

Ju>.V 1 4 Mil «3 j-AL 3JI ^.ilj)) 

^-j-4-^ LJU* 4 LUI 1 JJ jlLoi ^ 4jJjVt 

■ 




Lj ‘"-• • L> La-ul c_S^SJ! 

£)jJ 4£)Jj-a^ £cjj»aAJ (jl ^ 1 (^SJLdJ! jHaill ^|jiitlu_ul Jju 

(jljJVl C^^JiJvVl ljufc £)l ^JjjoTtSJl Jl 2HC I JU9j . CoSj ^j-c J.ULU 
. d >a ^_<_u 1 j_a ^£> Lk Ju-o_>0 ^ (J-ll^L>JL 1 £jjo dLsjJbe-a LiJLafc £) I ^Jju 

Looj_uaS*j ^j-a L-uJjJZ c_<SjS(jr^ ^L&Lc. dLolS J^>.j JU Tcv I cilli jIjI 

dajL-w L^j ^_jj_4_LI 4_L^j^>. ^.<_uj«^yUjI jL tS-t-u ^jL^-cw)) ^ U t^jVI ^Sl Atl q i 
^LL a (JL^ T l v I Ig <>nn jlj| SjuJlC CjLjLiS cilli Ju9j ttlilj_L2JI 4 j nil 


.C-tSIjSJI (_y_SL_u (Jr\J <_JjJ>Jt 

CjIjo-JuJ 1 £j I C.JujI ^Jj A ^jJlj-u ^JLujjI Juuj 

t( lJus-oj j-a-o CjLjLu <L^_uj l) 4 _j_>. jJ^_u C-<_<At-iJ 4-a-U t » ijr ic I^Laj 

£)LS_a (j_a JLajJlj 4 _jjo VI J-Sjj ^LjjJI 4S^>* (j-C. ^Tuj ^l) 4_p*.l_La L^jSJj 

•OT^l 

Ju3j .(_pr>jVI $\j-3t—u2 l-lS Jljv. ^Jl 4 i mij 4jI £c_jjJ,1 CjLLuo (j_a 
, a * \ ~, ->■ a A t >»a .j A / „ d U,, ,,lc-xS^SJI c_aL luSTh-uI cj^L>-j lilij ^-o^jI 
LjLoj CjlJ^£ 3j j Ufl JJ) <<of. ^jJI JuS 4 -lIc. Cjj-c L-tSjSJI ^j! C<Tlp I 
^aJj jLLa_aVI Cx^Io*!j ^LUI L_d_>» * 4 _uj»jlII a Ij»5e_oaJ I 4 1 1«1 

Utj Ig iA*j» 4_uljuJI L-d-ual jjlII a Jo (J^aLtS t^LjJI ^_iC J^-uJ 

j-iSl) 4_LiL^ jl jlcLj 14_L-LajJI jLoSJI l_^_Lc jJiijj «4USL c_SjSJI 

IjlA Llojj ^1 4JL^SLj (jjSJI 4^JjjlII 4_iidjJI (jLtTSJI ^ 4 £.j_4_?c_a 
^j-uJjl <>>~l 1 m i nljj LuL^ tiJJjJ . (jcj^LLI ^yJl ^ Mill L-Ja-Sil ^4-geTJI 

» ^pa_p_Lllj 4 ?-lj "*■ ^jaiJjLoSJ p ^ ^ I 

$i^L-oj < ii Mil SI (jl 11 j>j, U ^ I^Ljjjl ^jjJLl l_xSjSj ^L^TlaVI ^Ijjl 
4 _lxi!j_} ^Lol ciJJ^ . (_p3jVl ^ Lc. Lj-oSJI 4-LtTuJ U 4 jj_<2j>- LjLSj 
j_A jc_jjJl! (jl (j\xa JitUxS c-it-jSp Cjl!i ISpu I 3 (j-a 4 -L l C ^j_a 

i4_j_jl Jl_j jJj tCjLsj_L^c_a 4 _j OoLS L^Jj c_tSjSJI (jl Ijl& ^juuj . l_AjJu-o_a 

I Jl_& Jl£j {jr £s A ~>- L> ■., ^JLc «<i1 4 >LjJ,I do IS La JlIc 

Loaol (j-SJj LjJT tU 4 ? 4 (jujl c_xSjSJI (-^1 miS~ < <d ^Jjl Mia aLpJ JLalo^VI 

3jj_4-o ^jLULI (jlajju C1 <- l> - 44o^j t_jLiSJI IjlA tiJJjJ 


.. 


jljJI i39jl9 j9juSaJI pJLaj 


4_CJ) g ^-11 JlJvI d A \ ^yC. d <>» j *"< , „ 

. 1 0ju-oj ^jjLj L^"-3 ‘4-Liu.g-tTuJI 

(J^>* Cjjb^l 4-uL^jJ' cj>U^jJ 1 ^jluj c-j!^i»iL Lg£ 

cjLl^IjJlII ^-jLIj (j-\_ iL_ jj t (Lt-t-ujj jl L^Lj^_cI ^j- 4 ) ^ jfc k> a<■ ^^yJLc. <-.t«>j jl 

. jj^e_uail Lt.g.£]' JoijtHJIj j-jj) <«-VrUj 

CjLoj) \ * U ^j-^> ♦ j i—jLiSLH ^Jl2j 4 42_^jJ! 4_*_gJL*J! CjLajUU ^Jl 4_3 Ll^>I 

CjLtf-ua dt£jLio I j-JaL-u^LJ ^ jr ic J g~ mij Lg£ t^jLUl ^ jy 3JI 

cisl mi^ 3 (»l CjVLg3L>J 1 <^>jl ^ JuLj .£)L_ujVI ^3 jcjjJ,! 

. ^oLU! ^j-UI 4 jI j_j 

3jUlI {jjz JM^VI 4i^ < n 4_*Jj 4 Mil i ii 4_i_u-£3 (J ^ eJi]JJ.I 4_*_uaj Ijufc 
C1 <-l>. tc-jLtSLH L_aJJ_a CjLLuo I ijr A> 4_3_j_3_>JI iJ? £ . L^Lj^Ij 4_j_gJL*JI 
3 j JlS 4_Jj . <_jjJLujLj I JljJLaj 4-Lg.UJ' CjLajU U 4j>JL*_g ^jW*t t nj 4 jJ 
4_u^j_« &jjb j ' **- ^ 1 ^_ lc . / 1311 j , ,. <~ ^JLc. 4_3 jL^ 

. Jj^La J-d-Ll VI L$J 4UI Ju£. ^j-a 

l-iTlSH IjjjLa LaJiic J_JJ J_La t_jL£LJI t_Ji]j_g i _ r ic C^J-JU Jui] 

CjIJ-ULj £ 1Iji^ 4_L^C. ciijj Jl*_J i 4_U^_*JI J • ^ a 4jjj^_*u>. ^_a_Uj JlxcuJI 

^itU Ij-illc LJLU 4 jJl>.j ciJLI3 JlL<s , 4j^ <^>U ^L^jJ! 4 jjj>JI 

Vji f-l «>* a tl mi ^ J4 t ..VI 4a^jj L^jIj Jjj-y 

<1 <? '(tl 4 _^v.Ij_j lLIj ♦ mi j L*_usIjILa 1 Uj < n) LjL^ajj 4 jJlxj . Jla VjL^ 

JjLstJj 4_^J La V 41 gr. lj_jLla Lu^j 1 4jJl>-j .Jj-lUIj 

^gJL»JI j-tTu-Ll Lgjl J ^_g_Laj 1 ^ LjL_u_)l 4 j c_<jIIjjv. ^J^Lj ^LlVI 

.4_tloj ^j-a gLg-UJl 

t4_j_jj_*JI 4 j U c-jL^LILj c-ojlj t^-Loil c_jL&J! I JJt L_aJj_a ' 
(^jLaJLI (jy^ LUjjLga 4 ^jJlIj ^gJLtil IjJu-a-a ' 

•erL^' o-L=_5-I1 

jLJI jjjLfl 


" 



y,U\ 




0 * 0 ^ O' O^ ^(jr^ Or^ 

1 <; j ^ t^j-j>.VI l-x^Ij^LII 3o-<-ul jL-ts} Lr^ 
2 UjJaJJl!» ^^JLc dULU! *UJLc ^'U,^ l 

3j^_u I ^1 t« 4_u.u-<a-tTuJ I 4 x.j_4->lX' » 0)'\ « 4-Lt,u.4-tTaJ I 
$. Llx^C. | O^ /< < ^ <i /a | ^.u_^_<_uJ ' | ^^03 * Q-^-C-<-uJ' 

.3j>jLj ^1 < 1 1 14 ]^>. jjJ^ ^1 <_*£!jSLJI ji L^jo-lxjI 

lLsI—O—j La>£.LljI L^_jJI j> mi ) ^VI 4Jj_Uj ^.u-^-tiiJ'j 
. ^^jVl L^-Lo 4 * 1 .n t>AJb _}JlCj . 4_u!iL>J' 

L^p 2 > 4 L^irt (J^ (jy^- 11^ ♦ n LaJu£.j 

. L^JI jJ^LlLI 4j uaV JJl-U 

6 j-ai 

« t^o—<-uVI j) r. o ^ <,M JJ 

«»1 ^ Mill 4 ju^j j-Ju 4jV t« !jLu_u» j I (Planet) 

^j-C. f ft • S' * * ^ ^ VI CjjLoHj 4J_lxjV 1 pi mi^J 

(^jJI Q-L-iSLII O.o. o^ 4 0 >HM 

c_o_^j ^ jJI j.j*' L^Uj 4Cj|j_a Sjlc, 

»Q-<u 3J1 4_^_5t^ 

0~« ^yJljJI L-cJ^-SJI 1 ^ < a 4 J_*_jJt <±.<- 0 . O-^J 
4-a-U ( M (J-u-oLaj 4 j|j Jjljjcj ^ jJl Jl>J| ^1 .1 <; mi!I 

1 g < aj 4 4 _jL*Jl 3 J m. t Ijikj Ll*-^ lj»a| 

» 




.(j-o (yu^\-a 3Jlc. ojuu £_Lu ^jJI jluuJI 
CjjL3Uj L^jL^ 4 • j i4^L£Jlj (j-«J 

CjLcj-uiJ LiJ^L^I jl CjIjIjla ^-3 (j-u-O-tfuJl L^jljj.} jLSfcJJ L$K 1 ^ K Ij 

0 J 1 _A ^_1j La l_$_Laj i^Ll ^J^LL ^.u-g-tluJI <J4 jjj_} ^uj La 1 ^ i n ^ - d n h 4- ^ 

« (j «a Mill JlajJI (- tin ~^» cillij tAl^cl J^L>* 3jjjJI 

3j-<_uVI <>Ji_A r 1 »^ < <_La_jj cr^ (_>«L<jjVI j-A 4_aL*JI 4_tJjL>JI ^jj-jLsj 


3 JluuJI C-t^l Lai i4_JLc CjLcj_<_u CjL q ng Mill ^j_a 4 _lJj_ 3_J! c_^1 


Crlc- 

a lain! 1 ^ A ^J_a_^e_) t3^-i_uVI 0 J 1 A 

(Mercury) 

jjLI^- 

(Venu) 

Sj^fcjJI - 

(Earth) 

(_k.jVi - 

(Mars) 

- 

(Jupiter) 

(_^pAi,i - 

(Saturn) 

" J~3- 

(Uranus) 

o-^bji - 

(Neptune) 

ojp-^ - 

(Pluto) 

>bb - 


C_)Laj_<_u^JI ^JL. J-a-tTu-.-Lj i^y-oLL j-Aj-} (j^. jSLIlAJI 

♦4jjLaILa < ^! 4-^?$£ I L^l a]j 

^j-^Lgj 1 ^ • \ n U> 3 a JjIjV! 4~ < nil c-t^l 0 J 1 A ^j-a IaLaJuiJLs 

1 $ j i C. Ij) 3iUl Lr^J ‘jL^iJI Lr^ ^tulIL 4jJla 1 Mia 

.« cj Ij Ll<_uJ L» LajTuuj t La» La-t-u I 

((^j^jljjLb)) . < i3r. !jl>Jj 1 $ 3Mi^s ^Ijj Jla3 4j}L(JI Lai 

M 


(JJJUOUUjJI 6Jjjjl |j9 I—iSgS 


iir^j (<jj^L» Lai 1 1846 ^Lc. t >i «^jjluj)) j i 1781 ^Lc. 4-^1 <VK1 

. 1930 ^Lc. VJ 

t J ^LlcoUL Cl<- L> > £j_A 


L^OLs! £_oj (^1 <j-a (j »i 4 Mil l ^yi! «<—»>aVt» cjIj LM il l 

. 3j-AjJ!j tJijlla^. tLfij^ La-Aj cill^ 


L - l c CiljLuoi — 

I £-<2-1 t^pajVl {j-A ^j_a^_tHiil £y£. )) CjIjLu.oJI 

<< < <iX1^ 1,1 • <?^. i hVI aLl^. 1 L J_^_<_uj 4 ^jU. 

•>bbj ‘03^3 ‘O^bjls ‘cbbj 


^_j_*_j 4 <Lt^L>- Ljlj_4j ^j-u-^-tllJl 4 ju_uUJ1 J-laIS 

: .^. 4. II 0j_A>j I L^J£ 4-C.j.A^e.A-U p L> / A (J^-i-uJ ^yC. 

2,>>j t ljIjIjlXI — I 

Mill (JLij 4jjLj^_u (Orbits) CjIjI jla << a Mill <Jjjv. c_£!^£JI jj ju 

^JlSLuiVI ^LJLu * (Ellipse) «^^^L(i! <?tl»^u-uL <_ 

J_ilJjjl j_JL^_t_uI ^y_Jj jij_£_i La I ciijjJj t l^-Lt^ ^_u_lI 4j$L^_j_JI 
:j-Aj <^,..a.,AJ 1 (j^ LaJljljI 4_JL». IjlC. La t^-u-A-tluJ 1 <J^>» 3 ^£^-a-<-U 

.((JJ^L)) 

^y_A_<_uJ 4 J Lug'Ll ^j_uLl£ 3jl^^ ^-U-A-<-u-I 1 L>^ JULJ i L / < /a UjLV I 

l_i£($SL1I CjIjIjuo J-p-«Ii 1; ;< «j 4jLa I (Astronomical Unite) «2_pLLill 3 jl».^JI» 
p^V 4jr i_fl_i_uJl ^SLll j jmjj • cb^*^ 3 ct^I b^* - ^ 

JL>lj iS_fuuu» Ciljljil -2 

VI L^c. jUij Vj 4 t_^|jSJ| ^J 122 

»l i>i n II (j-o ^^3 (j ii c Aill «1 ^jiI)) (J^>- JJJj I ^ K £ .«jjjijx i—iSjSUI 

«(J .10 M i ll (Jl^-aUkll jl ji,l» (_yi^. diLs-jJ (8) t^£L 4 juz>j£l Jjjj V i^jSLII 

«^jj_jJI 3j_jIj» it~ij^ i"il l I juk 4 j a i M~ (_5-l^ lt-> i^*>l jiaJj .(Ecliptic) 


“ 




.(Zodiac) 

oL>o! ^ lAI^SLII >. l > J u -3 

Q -« t(J 114 Mill oUol 4 i I M 4 Mill 4^.J^^JL I <-AI JJ JlJ 

^j_oAj lLUJjl^ * L&jijjfcjfl (Jj^* (j “*' cdi 

♦ Lkjj^t-a J^». Q «4 <*<itl (jljJJ 

3j_<_uVI p >t 2 <^\^- a t 4»«„" II c_£! lj£L!l jjJlj Cl! MU I JlcI jUll ^Jl^J 1 2* && 

Jju JL& 1 1 Jluu jl JusVt 4 j C^jId ^JlII ((jJjJLn) 4_IL>. ^$111 . ij JiA j-lL ^ 

tiJLIjJj .tfj! Jla jAj 4_s-sej>* (Jj-^ *4^ LA I 4 j CjLj Sj*j_u}U I JujId 
jUa-UI <—LajA ij-u±c. ^j-ojLtuJI (jj-Bil JjIjI L_La 4A <—BA£LII jAG j <j| 
i 2 mi^U ^-) LaJiA (jj-BJI (jd! ‘ l -M- c - Lr^ *«<-Jj)^> < nhtl» t-JjAl 

. 1930 4A 

abut 

t LfcjLul CjLjjLBJLI jj-a Bi Mil i ii III JljV iC_AIJlJjJ,l 4 ^jA 

llUj . L^jjLa 4_sL£j tL^-aLjtjwlj tLkjLLa^lj tL^JlSAlj 

♦ 3jL».|j BjAj CjLjjLBJLI aJJb 111 j. < <h~ 1 Jj!jl>JI ^1\ LseJb 
CjI Jl-A1 mi Uj 4_i£JLLJ! CjLA j Bit j£>jug& LujJuj 

LiA^ ^jAVl v%£JI ^ c*ULu J£ 0^ J^lj 

CjIJl^jJL) <j_u_«A]I £>£■ C_AI j£J! _}l_*_}f <Jr1_U ^lllll Jj Ju>Jlj . ^j-uLA BJl^ 


l _ r «Jjl jf- aOau Ja^ja 

a-T/ll 

iV 0 ^ 

jvjLS-JjA, 

sA*l's*^ 

35,96 

57,9 

0,387 


1 

67,20 

108,1 

0,723 


2 

92,90 

149,5 

1,000 

ufcjSlI 

3 

141,60 

227,8 

524jl 

6u“ 

4 

483,30 

777,8 

5,203 


5 

886,20 

1426,1 

9,539 


6 

1783,00 

2869,1 

19,191 


7 

2794,00 

4490,7 

30,071 


8 

3670,00 

5899,0 

39,458 
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jjjllOjuJI 6jjjjI |j9 i—iSgS 


jUul 

' 1 * ts*i\ < <m t l_^_)l L^fa i ^j-u_4-<-u-II Oj-ljj I '*** .Cxi—il L^jVl 

. ^ 4j. U 11 Jl_Lc . U ^ 1 . JSLuJl 4 jjj^ 1 ^ 1C a jc ,.~, t 11 c.t_t>. ( j_a La l 

j-A ^C mi L^Jj-C 1 £)! ^_lc . (_psjVI (jLti dlli L^jLtiu <U i mjJI jJsaiajj 
»«4j 1 I i_La_>.» ■ U,,,j~ t l aj U>a jjv 4_aJj>. Li JjU / ^£jJ| c__tC^C 

J-jLlU ^IjJaLC JJl-U (I 4 Milt ^JLljjJJLj O-Q. (j_a C-^l jCJIj 

.Cj!ju>.jJ! i <n ^Lsej>.VIj jLU^VI ^lU! JjJl>JIj JjLa 


>11 

» 

J>& 5>l( >■' 

1 = ^'> 


j*» 1 

>j!a>b 

0,05 

3,100 

4,700 

0,37 

»> 

1 

0,90 

7,692 

12,400 

0,97 

S>l 

2 

1,00 

7,927 

12,757 

1,00 


3 

0,14 

4,215 

6,600 

0,52 

tf* 

4 

1295,00 

88,640 

142,000 

11,20 


5 

745,00 

74,000 

120,000 

9,50 


6 

63,00 

31,668 

51,000 

4,00 

u-iOjt 

7 

78,00 

27,700 

55,000 

4,30 


8 

000,10 

3,600 

5,900 

0,47 


9 


-<j <i a mi II i_<— u j-J <- < ( ( jy lc-c r t£ljCJI jLU^I 4U-v^La 

t La-^e_>. Laj>£! jjt (^jJI (jijluiiil -bjl Ur. jjSLII ^ jjJlIj L^jj jl>u 
^ I c, La—J u^_j V ^ jJI jjjJL < jy IL>. ^jjJllIIj Laj 1U 41 (JeI t^T(4 Jjju 

. J-jfuIs j JlAj VI N jl U^ 

((Q^al^aj ^J^-ua-JuJ» ^a-A^^-aul /t^ll^tl f\ a If. ^j_a l^_uC ciJJj LcJ Jl^Jj 
* La jJ j-oj 4-u-u.^jJI 4cj-a^J. I *jJuj J-<^ 1 j-coiij (Chamberlin & Moulton) 

^1\ I IjL». Lljlt^l iQ 114 Mill (j_a J-L.& t—lIjILsV 4_St_UJ clljL>.J I_£jI_J 

^j-C- uXajJ ^a-still I JlA ^1 cjji^oLb t Lg-lc ^j-u-a-tlJI ^ < m^. {y* ^jLjjJ JLuajijl 


" 










5-jaJI ^1 &jhll 


/ a A » / A 1 ^ , W, A A 4_l3^_L £jjA Lu Jl- 3 £_U^I C-4_L5t-J (j L.O.U I I Juk 

^J-^-a-xi.1 (j Lt-uLl 1 I Jufc Jjwl tCx^JI ♦ ((^L^e-LiuJl)) JSLtTu 
4_J_) j)l_>J I (JJ_)LJLj IjJLU ' * \ «A%Atl ^_L«-gJ L^IiC. ^jLaHjV _}j_U 

4J9j, <?~a CjI^£ jjj-£ 3 4_ajL£Lj ^1 Juj-uJI J_«lC jjLS t4^j^>JI (j-uljj9j 
(jljjjJJ i L^J (j >i <; Mill c-jJjv C< 1 <;r.j . 4 ♦ mmII c-t^ljfSLII ijr A 

. 4jjLaILc CjLcj_<jijj tjr 3 L$Jj_>. 

14_u_u_^_tiJI 4-CjJ 3 ! j-uAi.a.rJI IJlA »1 aUfl (jLfcjjj 

j-j-^LLc. / < A j U> tl J_jJLtl) Lfc^3^_c. ^.u-a-tTaJI j-usLlc. J£ Jj a, <lf. I ^jl 

£j-a 5Lt^l Cxjl^ (_pDjVI £)l C^ c ' t^jlsjVI Cr^" ^ 

j-usj jJs t(Laplace) «<j_u5LjV» ^JL*JI dUi J_l 3 t j_cj 

^jl ^j_uL<_uI ^ I f . 14 j mi <; mi II 4-Cj-4->JLl jJj-o {j^c. 4lbj_IaJj 4 _uJl*JI q <i < nVl 
I 3_L> t4_LjJLX 4x.^-<_uj ^ 1 »>> A f I ^£, ^_l«-uj CxjI^ 4jjLc. 4_jLc_<_u L^JLc^I 
j-uG C^OJ . L$j|jj.> AlC-j-uj Cjjljj 1 ^ JjaJ l^U^. La 

4-jLst-iuJI 3 jjJlG l "‘ I L / a 1 ,ss A >^ CjI l_$_La Cj^-LLoj 4_ujL>JI 

t4_JL>JI u «i^ Mill VI 4jLt_cuJI j^j-c Lcj . 4jj^jJsl 3_}jLLaJI 4_ujL>JI j_uLHj 
^ jj^UJI I Jl^I ((^j-o^LV)) jJujj iL-t^lj^il VI I ^If /SI A /11 CjIj^JI Laj 

: 4JLUI 4- l aLlII ^j-oj-uVI ( _ ;r L- t4aj^Jkj ((^MjV)) ^^-Lj JlIIj 

. 4_jjI_ZLo Cj L ^t-uu-A Ljr £s ^_aj Ll-u^>» L^juIc__^I!^£LII - 

jJI (JSLAII jj^o i-Jj-Sj JSLi ( _ r l£. l^K 1_J^IjSUI diljljuo - 

< T ! ->*^' Cy* ‘ oL>tjl (jrS (J .10 «*i i t l l^K I_i^lj£lll Jjjj - 

.l_»£I_j£LI! jjJjjJ! tfLsoVI i(J^>-(jug<~itl jjj3- 

« t _ L> sVU ^ SLali^LII cjli - 

jjJlj tfLaoVI (jjto.i l^k.1 jjJ 3 iLkjLc^l (_£l Jjljj _ 

^j)"i i n a LlJj-Sj LfcIj" i ii aj J LlJj^j ( t^l ^j! dilj! Juo - 

.8 


(JJJUOUUjJI 6Jjjjl |j9 I—iSgS 


ji 51 si 1 w Sjuij L>^-^ ^ JSU 3 JI 0Jufc J!l 4 ci.L<Tu Vj 

Cj^jLuj Cj^jLuJ a \\ ,^s^\\ » (jl^ 

.^Ltealul jl ^Ltaj (^1 


J*S 

4Jta^ ^_j Jl^HI 4_u_uLl 3 ciJLufc^ 13 jLc ^j_4 4_t£ Lc ^_«-u_>JI 4_lTt^ 

: ^ic Lfcj-jLtaj ^JJ 4->j) mi 4 1 


asuS3i 

ais<!t 

1 = ii£ 


l = »m ssisr 

1 = j >jMi asuf 

5,5 

0,000 

0,054 

jjiW 

1 

0,10 

0,92 

0,814 


2 

5,52 

1,000 

1,000 

>jVi 

3 

4,10 

0,74 

0,107 

S?> 

4 

1,35 

0,24 

318,4 

<«*« 

5 

0,71 

0,13 

95,2 


6 

1,30 

0,23 

14,6 


7 

1,20 

0,22 

17,3 

dyi 

8 

I 

I 

I 


9 


4_£Jj iljjj L^JLSjIj tL^jstjw c_t^!jSLII Mill <»dJ3 (jjq 

l_4j (j n4 Mill 4 _l 4 c-jjjaVI 4ial!£ JujJ Jj t 4islf£ l_A^_t^l (j-ujJ 

•o^jVl ciiii 


4fj$i 

L^Ia *(j«g Mill Jj->- L^jI <_>*£!j£ll 3 jlo* j-II 4^j^>JI Cxu^t-J 

• 4J Ur ^>j jj-st_4 Jj->. (^ I < L X. 3 .. ’> Jj->- jj^j 

^ylc. ^1U ,^sl 3JuO 4JL«l^ 3jjJ (j <l 4 Mill <JJJV JJ JlJ L^jI l_3^_*J 

^ 4 A^JI Lkjj^e_4 (Jj^>* JJ j3 i_4_Li_3 .«I_4JJ)) 365 ——- t((^L*JI» 1 fn 4Mll 

. «^j_jJI)) 3JlII oJu& 4j4 < <n Lr ic ^JLku^l JlSj * Luj_3j 4_c.L_u 24 3j-4 

4_Lj_*_4 3j^4 ^ ii 4 mi tl jjJlj (jLui 
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5-jaJI ^1 *.jhll 


. «4_4^j» (jyJb jj3Jl 4 JjL>. 4_<_u_aj till jjJuj t««LaLo) 

C-^lj^Jl ^j-^» • < ^J_J ^jl_3 tdJjJULA CjLcL_4J (jlsjVl Llojj Ijlj 

J-3j JlS Jl>- ^Jj 4 -cjj j, . Li^b 1 ^j-o tdJjjLC ^IjLj (J-oLSj 

tiUj^J JjJL>0 jjlJUJ CjIjJL) 3j_&jJl . <_pDjVl I A ^yC. 

c__<_*_u^JI Jjljjcj lx_4 tjlj. 4~ < mL> <LaiIa-<-ti (jb-4-U IjJsaj 4 <LaLc 
L^jIjI Jl- 4 ^Lc (j-C- j ^ J 114 Mill <—jjjsVI <_*£!3^-1^ 

<( j (i4 Mill 16 ^ <( <—^Lc. (Jj-^ l^-Lu jl Jl4 £y*j,is>^\ 

^1 I 3JlC ^J1 Jj-saj t<—t^ljSJl ^Lc (Jlls 1(J n 4 Mill £y£. LjJlaj 1 4Kj 

j-jJl3j 1 j♦ j b~ * »m (l^j^l 311 ^jl JjseHs jj^Aj ^Lj (jl cr^i j*(^l (j -4 

JJjll (jlSL^ , (jlAjJ^ ^j-4 C—ljJjJ l_4 j_Lu dSj JLL4 *^1 4 _cLc 

JjJU>Jlj . (j^l ^jy -lj J 11 *1 ,i *‘ 11 3j_(_uV 4_I_L*_U C( JLL4 4_1_4IS” ^4-0 ^4-1 

.(jljjjJl <Qc.j_(_uj «4_4Lc))j JSL1 4-u.u-Lllj «^l» (jA_u ^ilall 



vTljOlflt 


‘r-Tj&l 

5pL- iaJi 



i^jH\ 

jlJjjJJ JlL m) jsil 

Xj\il jj> jL? 

(K* 88) 


88 

0,24 

47,80 

»>» 

1 

v # IO JS « t ^jt^ a !£t5i 


226 

0,62 

35,00 

Sj-j* 

2 

23 56 


365M 

1,00 

29,76 


3 

24 37 

1 

322 

1,88 

24,00 

ej* 

4 

9 55 

11 

313 

11,86 

13,00 


5 

10 14 

29 

167 

29,46 

9,60 

tN. 

6 

10 48 

84 

007 

84,02 

8,60 


7 

15 48 

164 

292 

164,80 

5,40 


8 


247 

255 

247,70 

4,70 

Jji 

9 


£df$y 


J. 4-2 (J-lc t L^JJjjLJ £_jlJJ I 4 ] 4_J_<_u_4-*li 1 4_CJ_4J>JLl L-t^ll^£" C-.«-lc t 

1 <gKIj 1 4 1 1 4 j-ic 3ijL> ^1 mi^kI 4c_<_£1j£LII£ (Satellites) j_»ljlllj .(j^jVl 

. L^J4_J_) jl_>J I L$_*_4 uLa—U^J^ 4 L_4_3fc_>. 1 Aj. * I^"s 

LaI M 4 1 II 44 I (>>311 4-LcLl(^3 1j 1_4^I li 31 to I l_4 JlIc. ^ic (j-5CJJ 
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(JJJUOUUjJI 6JJLul |j9 I—iSgS 


JlJJ Atl ^_H-gJ (Jlaj l_£jV) £jljlII ^_<_uLj 

^ ^ ~ ^ ~ t^psjVI 4_cLc9 (J-^-a tjr 3 4 ^j-aj>J,I <-_t^l Ci ( m jT (^£LIj . (j_a_2J! 

‘ J~S-2 (J-* l£>^^ <—1£!j£LJt (j-* * jL>.lj J_jIj <-J JL3£J 

t4J^>. jjJu LjuIj j, Mir. (12) 4J (jl aLaJJiII ^jTmiUj 

3j-lju-iS ljl_4^l <-dl_LA £j\ J_C »1 {j-4-UJ Citiu 6 fU 

4 M <7 Ml 4 _lC C-t.<Lxi^ La <- < < >1^ iC_.J_jlJJ ^Jlc <jrtjj ^ilil 

.«2-j_l>.IjI^)) »1 tl 



JA*jU 

AiljjJ 5A. 

Jib 

f i* 

il 

c-'j 2 " 


f 

fj* 

u- 

d 

2160 

27 

7 

43 

238,857 




^jVi 

1 

V 

10 

0 

7 

39 

5800 

1877 

JjA 



2 

t 

5 

0 

6 

18 

14600 

1877 

Jy> 


tffi 



yUy^Uf 

<lC J_A^>«J» I C_X^I^j-C. 4&gjJtXI CjL_uL 2JI (J/ ULi J o Lj^JI (JS>*2 <JJ->- 


. I966-4j > ^XI jIViVI 4-Jt£La-»l Jjjpajl ,^£. ^JL*-a :^j <^U c-t-ufeg £y-*>- (l) 


41 

























9 $ 


• ^ 
• 





4-U-u-^-tTuJ 1 4-C.^j Lae-U-uJ I ^JSLtlaJI - 
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jJJJjOuuuJI 6jjjjI |j9 i—iSgS 


. _i < <i 11 ^ ^ ^ Cr^ 4j3L<-u- 4 i4_u_u_^-cuJI 

^^Lijl ^JL*JI ^^5-1j * juu 4>j ^^-1 l_i£^ Lgj (jl ^^ ♦ < c^3 

. 44 j 3 _} ^yic. LaLu 1772 ^Lc 4_u^c 4u^_ku ^ji^.? (Bode) ((^j^j)) 

L$j 4 4 jJJlc 4_jJIjUo 4-^-lA ^-Ic. p k>~n <14 Mill c_*^l1^5111 _}1 _juI I Juvj jl 

4_u_uJ_uk 4_jJI jcJl ... 12 *6 *3 ^<u Lj-a-ucLi 1 Jlu 4 

'. ' 1 ^ * <^stl 1 ^ / »ll / »l I 

(384 4 192 4 96 4 48 4 244 12 4 6 4 3 4 0) 

: J-uaueu 4-dljH! _}jJu>. ,jja Jl>. J5 (4) UJu*JI 4 ^LudJ Ju£.j 

(388 , 196 4 100 4 52 4 28 4 16 4 10 4 7,4) 
SjJkJLa <—4 ^Ij 5JI jLul Ju-^tu (10) ^IJlcVI oJJL 4 4 mi4 Ju£.j 

(j-C. (jlajVt Jljlj 1 1*> ' "J~ a (jy-A i4 _^_Lo]I 3Jl>-jJI C.4-l>. . 4_j5!lAJI CjI Jl2wjJLi 
: 4-JtjlU 4 Li^e-JajI £)l J^_u_u i_4^ 4 ^j-u-^-tTui 1 

.(38,8 4 19,6 4 10,04 5,2* 2,8 4 I ,6 4 14 0,7*0,4) 
jiijl 4 _jI 4^j 11 4 Mill (j-C- 4—451^5111 jIajI ^1 4?JlA 4ujIJL4JJ 

. ~ mi 11 4 4^L<-^ Juu (2,8) ^9j_ll tjy£ VI JjJLiii tiJllA 

ciJU5 ^j>_L».a ^_j_c 4 —15^5 (j-C. Ljua Uij £)^5u 4u I L 4-4 

51 JuS 4 j mi 4 Mil I 4.C.j_4U>«J. I <—4^1_^5 J5 ^>5u C-Jb jJ I 

1781 ^Lc. «^j_o^j|jjl»4^5^ <—al mm51 jl3]j .■la34 Jj| jV! 4" < nil VI 1 q'<* 
3ju».j 19,6 Lfcj Jl 3 4_al 1 11 a 4 4_LlL^ CjI j) ? < n ) 4ltlsaj>.^UL «^J>^J» ^jMc.1 Juu 
. 4*>fc>'QLq 4^J IuLAjjj 1^-a- t^>l I JljjLj *4-lHjTl^-U L3^j 4_x51^ 
4 ^ 3 mi" 5! U JLu>^ 4_JI ^la ^ (2,8) jlAjl ^j-11 Jl5j 

<(»oU^i Ij-dLus 4 1801 (Piazzi) <<^-<- 4 ^Lu »4 h mi <51 ^ T o- 

I«t_t5u^5» 4Uuj 4 Li5^5 4-L4-4-4ij I 4_^tu%. . (Ceres) 

(Astroids) <(CjLl5Lj^ 5LJI >> <j-« ^j-^l cjLLa 4_3_<ii5 jj *>Juu (j-45 .4—4^511 

. 4_Lo 4_uj_£ Cjl^Luua 4 4J3^-uLuail 

cj 1—l5Ljj) 511 (jl J1 j-Ls cjIj_u_u jl juo ^Lc. c.<-^j 4^jL^L2JI 4^Jj j^j 

jjLseJIj Vj 4 JL>.Ij jJL«jJLj5 <>>♦ 1 JUJU V 4^_5C_>JI Sj_JJl_U3 1^15 

4 1 mi fllu ciJl_LA (jV (((jjluu)) 4 —45j5LI1 SJlc.1^ 1 U n Vj 
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4_il^ 4_jJlj3i,l (3-uiaJ J . 4 _jJIjILU ‘LuzjIuiJ ^ jJI 4>Juuj t Lrr iLj_i2_>JI 

.« 4_c. j_a^>JU c-^jSU 4_i_<_u_LILi 

4 k^w^-A 4 j9.} ^yC. 4_j I j_lC <((^J^J)) (jjjLSJ ^ ♦ jjlo ( jr i*_4 ciJLLA 
1 ^ i>> • ^ _L>»I (jl Jlaj 4.^3 !_>. j .((CjLSL^SJI)) <■ n ^J1 dJLI j i4_L>.Luo 

^J|jj JloJj <j_a 4_jI^Il3I JlIc j^jJ! ^_ujj t^j m a Mill 4 _u 3L>. (j_A 

(I 600) ^Lc. Jljj-j La La^JlC jJlj JlJU LaLc CjL^j^LII ^j-C cJiufa^JI 

CjVLa-IL>.L3 4 1 _£j^>.I CjLlSLj^ ^JlC. (jyic. ^LlA 

J_A CjL-lSLjj) *v 1 t t M<^ Jjl JlaJj . 4_a_>Ls dJIj La L^_La JujJ.1 t_aLJul£l 

tA1 A Ml II 4_5j_JV g_uJ ^JlSj JlJUJ .(Pallas) «(j_4i}ULj)) ^A-J <<(juj_Jj_U_4j)) 

LlSLj^ (322) l^j-c-^1!La-^jl>.j 1891 ^Lc . L^Ia Jl^)_a <_aL<Su^l £>5 LaI 

U. A « t j_u_J^ J < II 4)) . BjtjJULA CjI^P_AJ-L t^ ^lf. 1 Ajl U Ai Jujj V 4djL».|j dj-A 

ji-j^ (440) «1*1 ( m4» j 4^j_a jJLj^ (500) ^Io4 ^JLj 4 < j_u^ULj 4^ILa (700) 
LlSLj^£~ 12 (j-° I I cJ^LLf <( '** • n '^ }) j jljj LLp* Ij * IjILa 

.^ILa I 00 ^yC. 4-U2jJt < I (Jjsj La-Lu 4 Ij^A jJLj^ ( I 80) £yC. 
4_Ll^ <j_A */.5 ^ i r. 1 4 J_a->> Jujj ^ 4 LlOJ lC. CjLSL^SLJIj 

.clISLajj Ijl>.|j 1 a i<<y dul^ L^jI ^J! aLaJL*JI La-a 4j_a-3J! 

La I 4-jjl tsij) CjIjI J_a ljr ^i I jjJlJ 4CjL5L^5JI oJUk> I ijr Lc 

3j^b» 4jjLia_iJ dJ^L^I jj Jlj L^_La JLLaJIj . 4j^jI jJI 

jjfc L^J JLla .i^j-^LLJI c jala-< i LJ 1 jl Jlaj Jsa_po (Zodiac) 

j —*—j JlLaj (^jLiaaj jl jla jjJj 51 4 (Hidalgo) «jL_ufc» c-^j^SLII 

.43 4jjljj 1 L ! 1 M a Mill jl J_A ^Ll 4(Jj>-J C_4 ^^ ^j_A C_Jj_AJ 

4 ^^—tfu-U <_j^JlII ,9"^ 4cjL i 5Lj^ 5LII t i'r.l o^_9^ ^L>o!^ 

. CjIJ-L i-O Cli-t-uj CjIJ-L4-U CJ^Lj (J^_J ((IjIIj)) (jljjjdl 3 JlAj 

jlIajj 4^_jj_U dlla jjJlj ^jJI JLLUI cjLSL^SJI 4>jla ( j_c llILLaj 

j! Jla £j-a 4_lJj_£ 4^L_4j_a ^Jj 

(< L>°Jj!® cJ-° 4_lJj_aJI CjL5Lj^5JI 4>JlA (_yic. 4 J!LaV1 Ij 

^j-a^ILajJL^ (Jj- i La 20 442-^ J ‘ 1^98 ^Lc c h ^jJI 4(Eros) 

•O^jVl JlJU 

jIjl^ 442^4 (Amor) <(jj_aT» 1932 ^Lc. c h jl^j 


2fl 





jjjuuOuudl 6 jjjjI |j9 u^9S 


(J-oAj Ju9 j (j^_ jJL« (18) 4.3Lu-fl ^yTo. (^^djVI 

(10) 4_bl <h& ^Jl jl ju« <j_d ‘-j^ILSj ^jJI (Apollo) «jJU^!)) c-.tSLj^SL!l 

t^jJI (Adonis) «(j_u_uj.il)) c-^jjSJI < h miTnI 1936 ^Lc (^j .jHajJL£ (jrujL* 
1937 ^Lc . jIL« (I > 8) 4^1 < .m3 0-* 

<jIs>jVI jljua c-jj-lal 1-4 jj ^jJI (Hermes) «(Juj_aj_A)) <__<-£Ljj£LJI cJuflu^l 

. 4_uL)L_U ^j_ 4 ji£ I 

jttftii 

j*ju>«j (jyJb Lut^ ^Lul (j7 jQ 4_*_aV »1 ^ Mill (J7 ^ L_t^l4 t (iq**. j q fc>~ 

J Jl_lJJ . ^j-u-4-tfuJl 4-t-tTu I 1 ^jlf, (j-uSLl-U 3_ijlu ^L<-ll>- | VI L«J t l» J £—ljjJ 

j Ij—LJV. VI (jl__l£j_£!J|J . « (jjjJJ Ijj I » jjfcj ^Xl (j'tJLU Lib 1_>- i ^yj _}Lljj <_ <^J^ 

4jjJiXI <(4 j^I<?II j-doLUl)) (^1 tc—t^l^JLlj VI L^Iujj (JjVI i ,n « jjjJLj)) j «<jjluj)) 

.objSLuJbll jt 

3j_jj~ < (i a ^j^ljJaL^ u-^lj^JI iCjLjjSLollil cjL_uJlc (j_«j 

^JU?C_Lll ^J-C L_t^1j£LJ1 Lo ^_&! J_& Ijufcj tCjL_u JulII CjjU^ I ^ ^ ^ 4 JJuU^A 
i^j^jjLJ 4 _j_ujJJLj 4_jL*JJ 3j_jJLud L-t£lj£LJI .iLaul <jV ♦CjL_uJulII JjLi. (j_c 

£J_UD L_u£lJ ^ ^1 w I ^ ^IjU ^ J'-ll 9- J «^ll (jl 1-4^ . ^JJfc_<JI jljul l__b jL>- 

CjULS CJJ iuLp-l JLjjj LU^LLc j^-laJ ^JJStlll £J_U3 LqjLlJ tJ-ULU Vj V Cujlj 
$j_us t3jij^>J,l (j-uaJL) LjLj_2w! olj-j (jl (j-£Lcj « _ijlUr,» u^jSj .^j^l 

* (i>J>^l jl 1 __ i^^JlII Jju t^^Vl ‘ ^ A .“.tl 

J_JL_3 »1 4 < (ill ^Ij-^I J-ll L^Iajscj Jl>. 4jlaV t«3j-AjJI)) L_t£^J 

. £ LJs Ij ^1 I «-^tl «^J>0)) p . ..1 <-1 jl A-1 ^ ^Jl till j Juj J (j_o4_Ju]l 

tjl^iJI Jtl-Lil ^ 3jij^>JH u^-*il l^ lt^ j ^ (^yJI LjLp.1 j_Uj 

^L-l- 3 (((^jJLilJLl» ^ -»-<>* 11 c_t£^LII Lot tj-<u>-Vl 4 jjJj 3_L<aJ <(^cJjJ.I)) j 

. (2) uUUJ! ^^..Sj^jJI,. 
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. 1965 iLtLJalJ ^tll jlj-ujSJI jLwii (2) 







l .mfnnll 

j (j.g-3-tIuJ I L$j£1 ^ks 14_u_u_o-tiuJ I 4-C.j).4J?e.4.U 

SjLiuVl i j ) A Ju^j . l^-La J£ jljL4 JSLxluj 11 g m) U- t ^ 4_ujL>JI 4j9^Lc. ^ U nj 
L^jLi^cij 5j_<_uVI 4 ^jjlU J^£rJ x^rutjJLlI ^jla ^1 
(Jrulj^ - 
4^j_^JJ ^_p ^jj £yu 1 - 

4_u^L>JI - 

(j~c. CjLS_jJLlj)) :4jL£ ^ 1609 aLc 4_Luljja «jJL£» ( j^c1 

Jps!JJ» jiJ 1618 ^Lc. tfiJlllJ! ^ji^.1 ^3 t«^jjJ,l 4^>_». 

JiLtli (JJLc-5 h 4 Mill (J^>- <—CjIjIjlc (j! 4 j}£11 4_LuIjj9j 

4J ^jJI t « L £jL3a_uJt» jt « Cr jfcJLiAVl)) JSLjJI (Ellipes) ((^j-^LtJI jJ^2]|)> 

. 3.ijL3t_4 4_U_ujJ_& I ^>- 

Jj . 4J y^j^> ^JLC. 3j-jIjJI (j-C. J^LtaJI cJillitJ il 

{jAj^sca 4_I £)l L_4^ (Focus) «3 jJ_j» L^-Lc J£ ^ i^jLlujlj 4J 

£_3j JjJoVI l-4-AJu>*l ^Jl-oLjlLo 

£_IiJ J-1^3 jSLtlo (jr l£. jl J-4 (J <1 4 M i l l J^>- <J£ Jj JlJ -1 

.fiLjJjjj ^ (J-04-tljl 

j^J-4 <JrU J-UdIjJI Js3j>JI < <i 4J iq <i 4 <~ifl (J^>* <—jjJ lJ “2 

4_L4jl ^ 1 »>» A t i 4-jJ L.uTl4 Cj Lv L<-u- 4 ^j-U-4-tTuJ I J^j_4 J C_t£^SLI I ^-<-u-4-> 

. 4-jjl «.<r<4 

t ^-U-4-tTuJ I (j- 4 1 ^ JlIc. 3j-ll£ 4-C.J-t-uJ j^Ju C-t^^SLll (jl L^JUli ^y_L*_4^ 

. L^ic JlIc ^ U nj 

(jljjj 3 j_4 J-Jj-4 ^ <1 4 M i l l 4_u_aJ -3 

. Juu C-.<Jt^L4 ^1 (JjVI JlJU C—<Jt5L^ 4 M n 

« 4 mi tl (Jj-^>* 3j>j-i j-J L-uL^ tiUjJj 

. I4J3 -^ 3 Jl- 4 c_JL_<_u_>- LiiS-4J 4L-<_^J_^JI I Jl_A Juuj 

4 ttn'i IIj 4^>Vl c-x^IjSLII JJl4 j? jLjuI c-j! < M-v o^-<^ 
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ijjJuOuwJI 6jjjjI |j9 i—iSgS 


. LuJiI 43j^-*ll JjLaj jbuV 


: ijj-Ai 4^1] 4_u_uL<_u I ^yul4 j^1j j_u ^Sclluj I 

till (Jlaj t^aj 3~ • ii a iU%. 4 a fcu 't a 4 £j->- jl i{_£\uuj ^ • «*w - I 

. 4IlIL>. j_lju ^lc, ^,u>o ^jL>J I 3^:9 4_j^ ^3 La 

4jI_ 3 4_a to "i / a 4_£^>. tiJj^tlu ^jLa-<-u ^ > n'v- Ju>*j j-I 4 jI ttill j jj < n3~j 
c-t^lj£Jt till j JllLaj . 4 _c*.jL>. Cjlj3j_a (^1 4 -lIc, Ijlaj ^aJ lil 4 j£^j>- (Jlaj 
J_la_j / A »>> A tl 1 ^ 3 1U\ ^UJI 4 jr 1 < i^11 jLLsVlj . L^Jj_>. jjIjIlIIj 

. 4_ajl^a i _ ;r Hj V jjJlJ 

L<-uT(J \ 41 £_c t-^ullu 14_Ljjt_a 4ll^ 4J ^-<.(.lv. 3j3jll 3j_3J! -2 

. ^.LI.L>J I I Jl^J 

(3) 3j_3] I : LLusj^ Lil^ 

(tij) 2UL&JI 

(^.) 4JLscjlII 

tiJ = 3 ul—^ 

.<>L>oV! 4J il <.oaj tjljLlU 4J jL-u_a Jjl^ .ij JSJ -3 

(j-u.4-tia.U 4 _u^L>. 3jj 9 1 /»v \t < >>j t^llLa ^.a-a-tTaJ 1 4_ujLw 3 jJi£ 

.j!Jl31I L yuAjLJJ ( nKc, 4?L>ol (jr ^ 

3 =3 

(j ,1 q u^jKj " 0 1 ~ | 

X 4Jb£ — <i a mi!I 4ir. X jiia Mitl 4l£ 

*4JbSLll £_a 1 j Mi^r. (_ « 4 tiLuJ 4l?e_*JI 3h-rr a C-<_}1^ Lt,j 

3 • >1^ till>J^ *4JUI 1^ 31-% . J-La t^u-a- iu J1 3^^ 

^j-a LkjLtiaj tL^J juaM<tl ^tiJLafc 4jjjJ 

4jV t L^_iljji Vj Laj I J_a J_ l >o V . ^j_u_a-tHI 

.4^j-3tll 3 jV! (JjjLaJI I Jl&j t l^jlr. j^Jj 4_l>.jL>> 3jj 9 Ijlaj ^aJ 
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5-jaJI ^1 6-jkll 


(j"*-l 4_ujL>J1 33^ t", n°i 7“ 

(_yJL. JyL;. Loj.»1 <L^aL>.* - < ^ 1L'V^ ..^ Alt l'" ( j-o 

• 33A.^M t__^|^£LI! ^ ( AjI < nj 

£y>t tfii diwld 

jg ~ i in i^l . La^j 780 .i a m i l lj ^J>il c_i5j£ 3gd (_>ia>jVI ^25 

<— >j I " J .(jisjVl jjjs «l! <_jIjJ 3I (jyj.il (_y3 oiSj ^JjJ.1 U_J^d_9 • ^°_Jd (jg 1 ■' a L j 
tfjljLjs (j^-Ij .t_^iUI I J_& j!j-aj i(j ii a Mill (jlJ (jlajVI jljua (jl dJJj 
»Sjl JlLuiVI ^La5 (j^. JLpu (_gjl iA_n jl JLa jjfc (Jj i(j!ajVI jl Juo JlLa^ LjjI J (jji-i] 

. 4jjl i n~a julc. (jjSi (jjj! jJLl 3 -u cjlaLjJ,l jLa till jJ_$ 

(Jj) J*\ I Cl tl i| I . I _I i_£jj|j 1(J I I a M l I I (j^o jjj-ail («_i|_p^l (_yjjf» JulC-j 

(16) J5 ljm> .jJLa^L5 (206,66) 1 g >r «j_*_> 3 j 5L i(Perihelion) 

guaul <U-Lc. 3 ' ^ d i^j-tlj i(j ii a mi II (j-C. 7^—'^ a It (oLajjl ^ ^3 ? « JulC.j 
jljlj 3I tiili (j, i» aj ijdLa^li^ (jjaLa (249,23) I g ir ajLtj 3 _j 5L * (Aphelion) 
I J_A La—L l j i jSt-arj I 33d^° (42 > 57) (_y^ j^LLa ‘(J n aititl 3^- ^3-M 

.jILa^JL^ 3jj' a (5,2) (jyl^. Jaj-J i(j 11 a At! 3^ (J^J^I ‘^ JL ? Ur^ 
l^St iLaja (786) (J£ («Lalc.) (_^l 1(J n a <~it 1 “iLaKJI 43jj.l ^Jj-U (Lbj 
La^j (365) (_(5 j.ia mi tl (Jj^>- 3-Lal£LJI (j^jVl 4_t^ ^jjl cJSjJ! 

L*-«V cjIjL^- t-u ^^fc>j t^■u.^oj.U ^IjLS-c 

* (Opposition) «4JL)LSJLl» jl «44 >-IjJ.I)) 4jJ jaju£. JL^jj tL?e^ljj 

Ju JlscJIII 4l>.^ ^JLc, jl i Luj_aj # ‘"“J i£yCt-L<-u jJI I JlA 

aUjJ (780) 

^jjJ.1 dLc.'juui (jl^ i^^jLua jj 111 (^JlII LS-uiiaj^ 

l '1 f « g-1 <V1 I) ^_II ^y_J J I ^ ((I )) j_UUJ t^jjjL.4 ^yJLc. 

«cL^_>.|J_I,|)) Cjj Jll>. jc_JjlJ_J Jjljjcj t4_Cj_<_uJI j-tllJI I JlAj . jIjlLjI ^-co.ai 

^~ & y -^j * ljv SjJLI IjLo-L^ (780) 1 Aj aU c-ULUcj 

aUjj(8ll) j| t Ujj(764) 
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(JJJLOUUjJ I 6 Jjjjl |j9 I—1S3S 


(jrU {j-a Sj- u lla jLjuI C_x£^ Jjtjfcj dll5 

JlIc Q^_lLs (101 , 3) j CjL^vIjJ.1 Jo. I JlIc. ^ILaQ^-iLa (18,55) 

*<JL^ 

£_a}LJ! J~A->. V! gl *»- U , ,,f O^ lLU jJ 4_3£_UJJ 

c «1 h**. 11 <?h V a 4.u-ojV1 Cj L^SLiu-LJ' 
^J-C. Jljlj oL* *1971 ^Lc ^J.I UmiT. I ^ 4jL^ tjloi! CT-^J 

^Lc j 1 a~h 1 a JLj cjjl>.j jJLp q^_lLc (56,2) (_p>jV! 

. ^O-Laq^iLc (58,4) juu * 1988 

if. 1 A ! ♦ II ^JLc. U 3 j_lLlU £jufe^ '^*1 <>*s^Vl 0jufc ciJLl JlI 

jLjJLcI *4_*-oL>^ Ltojo- 4 -* 4 

( *_LJLl 1 ^ ^ 5LaJJ! »La-L*J 1 (j\se~u IjJJI» 4 i mij La Jjo-j 

cjIj! <m a cjI^JLaj-Ll<LH o-a-j^LI Ijl i -v-I . jcjj-U cjL^L_uJ»I jjuz£\ 

I Ij-Li^tTu jjl ^^_a^JLj tQ j J.toIjJ 1 La^ * 4_La i_j!pi3^LJ ?-! «>*Atl A ,,, 

. I ^ ^ j I 4_jJI ^jLjSLt-o.jj 4_o-4 _u_uLUI 

jfj-ii Urf **£$£ w j4» 

4_toL>. L1 j_a 4J O' ‘^^LcuJI CjLajJLaJUj JjljoJ! (j-* o^^ 
4_A_?to. oU *o-ao.V! o>^W "‘ jaxJ 4 ^LUdVIj ^ 4 ^ .c-a^I^ 5J! oV 
^ 51 . 1 g r j 1 lj_j_A-4 Luhj I 4JLuseJ <-_£!j5JI j5L_uJ 4 i < m?Hj pjt 

4 i mi (!L> Ij-^-^ J-^J * Ch- 4 3-Lj^" 6608) }Lj_a 4140 ^jyic, *?p t^>4 Juj-j 
jJLj Vj I c j_A (0 , 14) Ju)-J V 51 L-t^lj£U 

. 1 ^ 1**^ (j-A (0, 1069) o'j- 4 - 0 

i L*s / i a £_Lu 51 t ^-u-A-<-uJ 1 O^ ^ < ii 1 < ii 1 I ^Jj 

41a15LII 3jjjJ1 ^a5jj . (jJIajJLj^ q^-lLa 227,8) Jj-* q^- > JLa 141,5) 1 g rr. <>Juu 
^Lc.» 1 ^ < »" ^^ylc. c_5jl_ju La t^j-u-A-tTui 1 jjv 

jl JujLselli! 4 j>»j (686,2) O^ 4_j_tOjVI La! jjluj o-° 4_u_u (I , 88) SJla 

23 <4 37 j 4^.L_4 j 24 4-t.u-jj (Jj^. 4 jjj^ La-Lu • Llo-^5 Lajj (687) 


(3) NASA FACTS ON (59): Dec. 1975. 
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. 4_uLj 

4_ij5L>JI (j-a (0,38) 4_5t_La_<_u <Lu5L>JI Ja-j-ujlua ^JLjj 

(_ylc Mill lj_A (J «g Mill ZJ.U3 (J-uISLju! 4-U.tij Juj3 V L ^- L u i 4 -u Jaj VI 

cdJjJj . (25,2) j! jJLxj j-4 < <i a 4 jI j)"< i ul Jsa^ . (0, 15) 

CjJUfcJ 1 J -UL lJ VJ) £)l JCJ>.jJ,I 


so 




^u\ 04\ 






Cj'jI >11 3jji ->»U (j^_*_JLj 4 j I f. <_3 j_jlI(JI 
i4-jjJL 4 4 Mil d^_ujl i4_uL j^jJIj 4jjIjlK]| t4_4JjJiII 
i (Mars) «<j_ujl_ 4 » «<_jj^>JI 4JI» 4_j1c ljBlUta 
• ( cr^b 

<_JJ) mi 1.1 4jjJ ^1 tlLIi 

4—L.uJ I 4 £jJj 1 4^ .fjJI j_L*J ^jJj^ ^UlJ j-jJI 
l_3Jl_& ^jJLj 4JLsr~ i «.L> JllcVl »_jj_l^> JlIc i4_aL»JI 
Ixu-a 4 I ♦ II 4 i mi 11 ^ m ^£. ljJ£ 

3^-TlSL! /«a41 II i __£)) ^j)_4_<_ui ^To- 3 Jlc. 

Lj j-tlij lj-4 tiJ i_L& (j I cilli c «\ i nj . 4_Lc j mi n l_4 
. 4 -lLc. BLoJI (j-* 3 (jljit CjVl_4lbw| 4_4Jju9 


5jA-Jl 4dktfl **£$£ 


<—tSjSLII I JlA (jl JL>0 i^^-UsUI ^1 L uL > .J jjj 

L-c£j-£ (J-J-4 4 J_4_>- ^jVl ^ IJj jJlu y ^jJI 



_! 1 1 i ii I J_3 i 3^__A^_J I 






I (J-J-3 600 j»Lc. j_Lo L yoji/\\ ^ 1 g jJutjl 

JssLujI IJlISLII CjLjLt5j 'Lf'JJ aLaJuS ^Jh jJL 

4_3j^_*_a C^-jL£ ^jJI 4 ♦ \ mi tl ^5 JLj 1 ji mi «it CjJutJ La 


L^-a-aI (j-Aj t ^jjJ 


Mlf. (J-U jLt-uJI (jj-ili! J^ljl £JjII 4_<_ol^iJj I^-aTlAI ^j_A I ^j_A^ 

^j_j5c_Lll jl^j-j Jk (^jJI (Tycho Brahe) ^t_u» ^j-aj! jJl ^UH 

ajlj^j-a L_aLc (35) ^j_a (jr lc L^Jj->- 4 j1 Is-v^La c__^l j5LIIj 

< (Nicolaus Copernicus) ^j-oSLujjj^ 4_aL_u j-u.aij Julj 4 _uJla 

tC j 1 j-L«-uJI i_sVI 4 _j_ajL_u j-Z-C- <J-Io LiLU* Lla-Ic Laj^^_a (^JlII 

^jJL (j5Lj ^1 dL>JI jl 3"f. VI <^4 . (jj-A (jIojVl (jU 

J^J 6^ 4_L_uj_a Jlj^f cM Jj J jt 0-“^' cr^ 

^Lj £j_U_u_AJ .(^LjlJI (jLjlJ^LJ ( jr A^_jj| (j_ui>JI ^1^-J 4 ( IM K 11 

JJ J^J ^ ‘ ti tL <^lj)^» tj Lljj ^J1_A ((^ l_Lt_u )) ^Jj *(j)J)^> H ^5^-A <_ « < <H t i ^y2> ^ V I 


. ^j-U-A-tlai I (Jj->- L$K 



jLIklll)) (Galileo) ((^^^JLiLw ^-iLJL>.)) ^LtajVI ^aJL*JI c-j to« al LaJu^. 

C j I \j l > - t»LuaiJI SjisLj 11610 ^Lc Juu Vitf'ilj ,«c-jj < v < nlTtt» jl «t_jjJiI.I 

t4jL_ojic J}L>* ^j_A L*_JI jJ^LlII JjIHa 4_uj5J! ^j-a l^_u£^ 

. (J-l3 ^j_a 4j>-LLa ^aJ 4_ju_a t a La-<-uJI ^-LLallll 


jJLUlII t4_u^c CjGjSLaj 4i^Lx 4-Uajj-C. Luj t aLa-UJI (j^-C.1 ^LaI C^dLojlj 

j-j_c (j^c. I C* La- 5 - . (j^-*-^Lj 3 Jl-A1 mi U ^ \ c. Ij_^iILa_a 4_jJI 

4_j_jJ-5UI (J_j_4-£3La_j 4_j^ ^ Jl_u ^aJLc. (j\ is~i ts\ ll 

tjl j-l^jVL) L-aJJlA^-LC i 1JLUU (jl£^ La ^-LUO Ij . L^jLlLaJjIj L^jLjjSLa-J l L>- 
i U ,*:K A'g> J^ajlUj ^a < nn t3jujL>. !_}L*j! Jlv-Lj ju^jJl I Juj 


i ci^ l>* l$JtI La-« »1 a < nil ^j-4 


. 1965 3^l^l-j^l J a^Lklj JUI jb-Oj53l jU^hoLi*^ jul^(I) 




JJUJLC £au(jJI QjjSJI gJJjOjI J 


c_<^ll^£JJ j_j! jj ijJLufc I tl J J-u^Laj C-l£j^. j 1 


. La1j 3 (jl > in ^ ^ ‘nr, I 



^JlA c_<- > .L^3 Laj i j-jAjJLv. jUa_La C . Jj jj) j-lC. tciHaJI »1 gif, 

Jl_>«j CjL_uJlC j-uSoj t4_x5LLi]l Ju-olj-1,1 jjlaj (j-° 3j_u_uJJ 

^j-uIj juaj t L-oL>. LcL^ilaI jtjjJLl IJlS »1 gUtl lj-u£ 1t** 

3jlc 4j|j 1636 ^Lc. ^LLalu-ol ^jJI i (Fontana) «Ulltj^)) ^JLslII siVjjfc 


. <— ^III (_^Lc 4_g_)lj9 


(Hooke and Cassini) « Ly -Lu_ul£'j t <_d^UL lII jl^Ij 1666 ^Lc ^j - 

(JJJV- ^*-^ LC JlJxDJ I ^ 1 t">~ , „lj , ,. J-O^LgJ < 4j^J 


^ 4 _j I JlAJ U- l 3 ( rt niCl Ju 9 j (JJJUJ Ij t<lcL<_u 24 L$jl lju>»JJ 


. c jj J-LC 3jlU <>JlA 

(Christian Huygens) «j-L>. j_a ^Lll<-uj^)) ^JL*Jt ^1 U"m.I 1659 ^Lc ^j - 
28 ciJJ5 ^j-Lc. Ij ,,. ^Ic. 4-4-)L^J! jJLlU 4-ujjJaj £) I 

jJLJI 0 JlA tyCuukj £)| tU*wjJ Ju9j .J-u-ssLalLJI JlJ I 659 J_U5^j-J 

c-jjJa 4 _*_aVj 4_jl-^Lj j Jl_lj CjL>»1 < m a (-dllA Cxjl^ Lq-Lu . L^jlSLa ^ jr 3 4 HjIj 
. tlxSjJI £—4 JlLq I , .. ^ Cxjl£j . C-t^SUI w jUa 

cjL^I (n a 4_j_j_La_5JI j-ULUl (j-* »1 4 UH j^G 1719 ^Lc. 

3j.j< .1 a 1 (WilliamHerschel) «J-*ij-* ^j» j j ' "" (j:j-JL>>j^l (<JL«JI j-il3 - 
J1«J i4jus^UI 4jjti3!l (jl 1 1784 j»lc. ( _ T a Ji^lj i^jjJL! ^Uin J-Laj 


(2) Roberet M. Power: Panetary Enounters USA 1978. 






'"w ^ J 4>J_A tjU ttilili JlJLJ 4_J_5e_4-^ C M m ^JlII 4j Ij . CO^JI 

tj_>.T ( J? _3 1 $ <>>♦ i t_ijJuj iJjj-aAll Ju>*l L>»jIj C< t »m! 

Jjjvj (^tpl (jl^J ♦ L^jLvL-u-a j ni» m4 

• i_«£j£JI I JlA SL p Jl (jtji I (j-° ^>*J J-A 

41_lULU! cjLjjj_a IjljL_u ^j «I)) tt^sAt ijj cJUj j_ujj 

. 4-lLc, $iLp*I J^>*J 4 ^Ijj tajp- 


LjLj ~ a j £)? 4 J 4 JJI 14 Ur. ^ Jui 3 4 _aLcj 

c_x£j^ Jjf <—al ^ U~,,,.l 1781 j*Lc (_ t -‘2-3 *»1 4 < <itl teeJLua I Jljjl>> 

431 mh^I dli . ((^juj^jljjl)) j-Aj * (j-« l_ 3 ^>jt_c La jLu_ 4 j 

.(j-u^jljjfj * Ja-j J>»- jj-£ jUlat So^ 

^J| jj_LaJLj 4 jjJlII CjL_uJlC. 4_c.L_u-o CjI Jlj ^JlSj £_aj - 

£)Jl -4 3 jLC Ijl nil ll Ij 4 49 _i ^Ij 4 Lpe->- J 3 l C'-Tt-LUO Ij 4 ^j-<-u->. VI 

^3—L>—q J J ^ Ml jl to ? a 4((^)-j|^ )) 4JjjL4 ^ jr 3 (Jj i (11 

(Jj i^lall CjI Jj «jJdij-A» Jl*j . IjHo ( 50 ) 4 l4 I^ZLa ( 30 ) 4 cLfljj! j 
cj_}!j o-o. 4 Lv^il^lj 4 ^ 3 j j <*q~ 4 jcjjJ,l ^to < tit ^-<-oj 3 

. 3^_4 ( 500 ) (^\ /tj jj& 

j (Wilhelm Beer) «j-j-j jLjllVl ^ULUJ! 1 1840 ^Lc. - 

.£jjJLI ^U . <il 3 -jILc. Jjl (Johann Maedler) «jJjLo 

jjJLui) <_sVI cdajjiliSjjJLo iiaj|jL>. Jjl I 858 j»lc. Lojj (_ T h j<u - 

. 1862 jilc. fj& y^i)~ 4 , na\ jjfc Liijlj jtu (Father Pietro Secchi) 

4 )1 mi" ) ) )) ( j r J LLaj^j-J 1 (^jSLioll ' ^ ^ ' 1 j I i UMj dljj Juu '"' j £ * - 

£—u3j 6 jj~ , ,il i j-a Jjf • 1867 j»Lc. (Richard Procter) 

cdJj CjJlj.I jJij . 1871 f»L^. (j-h 4JajjL>. ^JLu »1 a i ill 

Cljl A tl <11 nt .4^ljJI (jiaLtllj diLvl i lU _Jn JjiLt 4 jV i4JlJLl!I i^js IjJi^ 

3 “j-iiJ- 5 a|) <J -^° i0 ) , ‘~' c - jjjkLiiA (jJJ Igj inij ijIjcjj 


U III ij-a-ll ‘v I n 11 (j-a 4_lajjL3. i 1875 j»Lc. (jjiJjLi - 


56 




jjujlC ( *jujLlII QjaJI gjjjoJI j 


1 />>j t l> ujjL> ^ Cjj-tlj U£. (Camille Flammarion) ((^jjjjLOvLs 
. 1877 ^Lc ciili O^J * (Green) 

U < o jl Mil ll JlL« ^rhm dcSC-J-t-ol lLUjuj 

4_<_ulj Jl_j ^ q • s (J..*_i1i.jI L$_Luj - 1 ^ 11 

4_<jiljJ ^ 1 \ I (—3j, <<o il J <? °\ Ijl^J J-u-^LflUJl 

M r -, VI ^<Utl .Vj*., / < J <tl, ,U^t l L j J , r tl (3) (_aX_iJI 
jjll i_<£jSLll 7 r ti .ii u_il,n"SI (jl i^jJI i(William Dawes) 

(j^J till j j_cal_t£. (_ylj (j-uJj i nii'i «LaJajj/ 4 «j < l-> (_jJI _; iJL_' 

i JljJL>. jl^>- (»l Jiejjjl (^ji^. lillj (jlSj .e-iSjSLII ^>. (_yh j-43-l 

«Lo! jiduL (jjtij jJI .(Spectrometer) «< njt-ill ,jj/Ll 2 » jl 4 >. jjJ> 
Ijl& ^jlij O^J .«—<^5^111 jy- r ''I j'A» jl (j* ->■1 i Ii^iUi jj.~ i ^ i^.CII 

(_yl^. ^Jb (jl (jSL«j < jjS jl iL lj^c lilli (jl^ cilih i4jjl <» (Jjl-»-"1l 

( _ T ic. 3 JVj (_, U f.l i_^jJI j-a^l .diLSjJ,lj j_lcsI_L*JI tfjuk p^>-j ‘^j>M 

.(jlsjjU i_ 3^L*JI (j^i ‘ia^Lii'lj (jjjSb SjIjx. 

&j*u 

(AsaphHall) «J^k lJ>LuJ» ^jSLLHI ^lUl.,,1 (1877) ^ - 

«(jj/_j_i_jh» (_yl£. (jjilalj • jjjjJtl d> s ' uljjAi ij^j--*- 3 tjl 

.^«£j-ill» (Deimos) jA. 5 ^! *«t_^j_ll» ^1 i(Phobos) 

(_^a i«(jj/jLa» i_jj^>JI <l!I 3-jj-c. (jlj^*_j (jj-Jij-JLII (j-ijl i^i ~>J1j L 44 I <*0 

.iLfljJibll 4_uLi_jjJI j-ilsLjiVl 

jLSLa I (_j-3 Vj^»>J lij JL>.|j 1 1 JlJJL>. j I mil (_, t-if. I JLlcsj Jtukl (jl J^I - 
(^Lhjj.)) (_jJLLajVI (_ySLLill 4 j iLuoLi. 4 jj« A ^fj t »| a |«t| 

. ..t SJajjA. (<ujjj jblh . 1877 j»lc. ^ (Giovanni Schiaparelli) « lt 1LjLiLiSL< J j 
.j»L*JI LtUj 1 (_yh (jlsjVI (j-o <aJ i—iljlial (_yjjl cti^. LoJ-i^. i_iS^SLII 


- 


.jjLJI j^jJtl (3) 





j.j!oL-u? JLL^jI 4 < <i? J-4^0 »14 <<ii 4 _£IjJI ^JL*i1 U L^.\ 4_i£LI - 

4«(J_4i_j3_jIj t^jjLCj 4 Cj j_j » j \j-L (jyJLc. 4(jrt_j^x*aJLl £ La 0:9 A^lTj 

J^fc-J)) (JjLfl vl 4 Mil 4 jL4^LII 4j>.J)~ <7 11 4_JU_4jljJI J^LdLLU Ur, I l_4^ 4 ( _^4i_Ujj|j 

Ci L>- L<-0 —4 ‘ L 4 4_jl_l£j 1 t*>J U>^. L^J J I Jkj3j . (( L_U_jJ JJZCSJ 

1 g j I f jJLUl lLLIjlJj I l j r sj-Z*-1 (jyj 4_<LlC3 CjIj_l 9 ^ Jr jk LuL£j t4_4jl^ 

(jL^Ls (Canali) a j U U jVl 4 _*_ULi l_^_Lc. Ij-ut^a 4 «CjIj_l 9» ^.<.<il ((^UjjLiIX,<.<)» 
cjIj-LAJ cjIjL_u_ 4 L^j 1 ^1 jj_ mij Jljj-j <Gl cUi 

j^>.j Ijjj) ^JLc. 4L4-UJL tCjVLp* cLJj .<Lul _4 

£>£]! C_JjJU La JlIc 4 LU L$_l9 uLulU 4 ^ tt , ,. (_ 7 lc id) IIj_l9j jLtJ 

.^)Lp»Vl (J^*} (jy^ 4 Jj U 4 C “ J ^ J) Ml rl4 J^LC ^yJLc ^ $ tVl (jy^lj t»l 3 O-U 

LjjL?e_4 14 Mil LjLp.1 <j^j£±al\ I ^jl^ J^LLajj 

tjj-jl^_II q-a 4_mjL_4j lIojIjj>. jLiilj tI T l L l4 1 ULc 4_lSJ - 

4_tSJj 4 J_l9 {j-A CjIjJAJI olxjb Cij^lil Ju3 « ... 4 (jy £Ljj IJJUZJ&)) JL-cl 

J^9 Jljj CjIIjAAJI £ J_£> Jlxcoj £_jLj ^JiA JlAIj t Lscjjjj ^Lu-^Aj Lsol j 

. 41 ts~Ti 4 Cj IjJ-<-u £_<_uJ ^ JL4 ^-Ic. 

(jOjjljILo ^\jLc9 JA^-V 41879 ^Lc. 4AL^ 4 JUJU Jji 1M ^^lcj - 

Jl- ljv jJI JlusI^JI j_A ci^J Citf h 1 mI ^jJI J-«VI 4^_Sj_4 (jy^ 

^-xuJ^-AJI J_4 -oIjJI ^JLLj ^To- 4 3 JlXI 4?J-A IIjAs CjIj_LAJI 4_jjJAJj l£.Lxix4T(J (^JlII 
4_j| 1 i I ♦ 4 4 ( _^u_u 4 _uJl« ljr ^ jlusj- 4 ( j_c 1886 ^Lc. (Perrotin) ((^jLjj^-u)) 
Lajuu (j^-lj t(Phison) «ojj^» ^u-ul J-4^>o cjIj_LAII alut ^a 3jl>.Ij Ju-oj 

. L4I4 JJljlI 4?Ju-^j 

4 lSd^-4lj ljHL>olj LjiJj^j LJLUjI CjI j-LAll Ju^j jjl 1^4 CjJJuu ^4J - 

CjIj-IAJI 4>jla ^_u_oAj ^1 »1 4UII < (J^rp- t3^1 aJ l cLIjJj 

4 L^jJI 0 ^*1 n ^ylil 4_t^l jJI CjLxLoJlIj 4 L^jCtcj ^pJI 4 jl^^UI CjLvL^JlI 

«^_3tj)) (Mare) Lajj^_A4j (Maria) ^^yJLu^LH ^uVI 1 ^jl^ 

. Ju-oljJI <J-A_S J-xxlj JJ^>* jc_jjJ,l ((CjIj-lS» CtJ_L>JI 

4_ticl l_4 L^-Lg 4 CjIj-lAJI ^jJ 4 a l*j V 4 CjIjj t ucn 4jjL>JI £-u±l\ ^<u 

3j S -■ 4 CjIj-LAII 4 >JlA 41890 ^Lc. (AbbeMoreax) «jjj^a c_jVI» 
.l-^jSLII ^-Ia_<-4j C o o Jialj <- « i < <m 
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JJULC £au(jJI QjjSJI j 



I II CjlIjlfl 


Lo J_£ iKjj^jjLo^La u i. i ~i j-aJI < 1892 ^Lc. - 

£j-u3j-a I g i aj u h JJ J-^j 

LaPlanete) «^_jj_U jjlj »** G>j ^ V jJL*js ^-4 j>j .ijj iCjIj_L2JI 

(jljJ 3 ^ j mi J~i dilj i a tl ajufc (jl i»l aUtl (j-o jjs-I iU Aj ^0-c.jj - (Mars 

4 ^ i mi 1I cj £• t4_i^1_} CjL>.1 l ii jJuj 4 Us, ,i ■ 1 11 4-iieJjJLl J^call 

<flLxU (_j-Lc* j la j t ■ ■" (jl 1 ti" , ..1 4 _a^4 £-Ll*3 £ya (jl JLiV 

JLii-JI Ij^J 4-uiljjJ! 4 SLj>JI dr'ip (jr^ •3- c -Li>^ 4 jsJL>J LkjJejjiJj 

4^t_uJ (jT 4_£1 jJI il)L>.l i nil (j!I ^_l*j jjLi << 

.4^lj>J! J^UJL! tfjuk 
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JLp* i LLoLaj 1 j^U / a jJuj _}1Sj ^jJI 4 ^ gLII ^-j-ca^ILll 1 Jufc jIjI JlSj - 

I JLl±JI i_jLlS c-a ^i/>v 3jLa llUj *^j-uLl!I 

lj_A ^ I f. <LJLpJ! <Ll^-UJ ' tl (jj.gr i ii n IjI Joj . (jrt-dJjJl IJ 

.£tJjJ,l 4(j-alS* £jj jya aJjsLc. Cj|jl_Ci>. Jj^wj ^1 ' jj 

William) <<£o^S_j_j ^_Jj» ^ySjj-aVI ^JL*JI 4 L« jjiaJI I JlA ^^Sjj - 
J< n. II SjojCu-JLl 4_S1 jJI ^Jii !1 J>j^»j <j£. 1892 ^Lc ^ t(Pickering 

k s 1 mi^Ij j_aj .(Oases) cjLvIj L^JjLj 1 ♦ >4 cjlj_uijl cjLlULo JlIc 

CxjLS (j-SJj . 4_! I JUj_A (jyjLjJ 4(^jJI CjIJ_ l£ J_J_4ju 2J (_yJ>.J (j-A jjL5t_U J,J ( M<?~ 
.<JJuvJ! 4 _lLv J_4Sjj 4>Jufc I CjICJL ufc 

ljltV<a cJJL U j (E. Barnard) «.ijLjL.» jj-J. 1 ^ySlLaJI ^JLlJI j)lS juLlj - 

(Jo5E l—U jJij 1 ^yjj-jjl-JL lSLi-u l_JJ S < <ll" (JjLaj 4j^Hb 4_1 4 LjJLc 

CjJlusj Jl_2J» :.L$_l 3 JLa 4<U (jjJu-saJ 4 _JL<_uj ( jr 3 ^-Jj-U CjIj_l 3 j^c 4 j 1 Lt^^La 

t^JLcv LiLtTu^Lj CJl_L&j t J_u^lil]| £j-Q \jJ& 4-lIc. CjJukLtiuj 4 £c_jjJJ ^ L ,, 1 
^ Ju-s31 j) I ^ilaluji I V 4( jy jvjj JlSj !j 4_o_lS^JI jj_ 3 I (^^SJj . 2 U> « .. . / a j ^ . «j 
^-<-uj-J Q-l>- J-u^Laj C^jIj Jui3 . CjIj_l 3 jya (_ylljjLl K i n 4 c nij La ( jr lc 

j)l . CjIjJJLJI (_^AjU I_Cjj 1 J_& ^_<_uj Cx-L>- J-U-oLo Cj_J Ijj t LLlJu 

j_LL_L^ *^l C< Ml J t CJ-&J Cr^ LUj U-%. Cl Mijl 4 _jI 

T l£j-1I CjIj-L^ Cjj Mil J_S_a tdJi C J_« .«4_c.jliw 

• (4) 6d.hi^ 

uyierfjiitiiuis jjAit 

^j^J.1 CjL ois' ^3-^ dlsjjL>. (jlS-cl ^1 t»L^a-UJI 3_ya j-uS Jpj^l 

^ tl L .,, A . .itl Jl>»J I £jjA LII ^ISj3*^I 0 JlA C-cIa^j I Jl 9^ * I ^jlSLo] 4_1 l£L*J I 

Jjkj (O^la (Jaf i»f jVl Jjk? (jJi (0-* J-4> : jl 

IjLaj SI ;~jl .>< -w. J_ult ijjiajVI ' t.1 ■ "~ (jl (j^-«-i SjaJLul ^Jjj 

(j^o 4 _j_jLj 4-slJLj ^ I ^ ^ jLUc ^ (_yl£. CjJL^j (jl (j^-C-i 

3JSUJI diLljl£LII o jjt I gjlf. (^,111 Loj SLlI Ijl Juj njlajVl 


•*LJI t^l W 
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jjulC ( *jjjLi_ll QjaJI gjjjoJI j 


J)j p d J ^ SL 4 J CjISLJiJ p_L42J (jl L~ 1 U.~ , ,,1 ^pJI 

SUlKLi ^Jlc. c.<-t-a-J 4 _xj_a ^JLc. p_A pi tlitLa (j^c.l^ 

JluL-uI J-lLcuj V 4jV t4J V t<_£5^>»! 3jLa I J_& 

i 4_Lc CxjJl^JI ^>SLj pj (jJJ jJ j 9 -^m J I 4_^3Ju3 lH>L_uLl3 j| 

. 4_ufclj CjLudIjII^I ^^1^. Jj^-j 

cliLualjI&Vlj 2 U»«.. A «..tlj JjL^JI ciijJ 4 jU. pll_*J 4 llt£.lj ciJJ j (jl^ £)^-l " 

>(jrt 24. >11 *UUI J-l.u-41 llILlmj ‘LpL>* 
Percival) «JjjJ J1 3 j (jr S^j-ah!\ c-JjLSLIIj ^ySlAJl j_a pJLJI \jjt 
t4 _l£Ljj_^VI LjjjjjI 4jVj i _ T b ^^1*4 JuuajuQ 4_cl^l ^1 Jl^C ^ JlI 1 4 (Lowell 
^JLc. jc-jj-U Jl-usj-j Jlij 4pL*JI jljuc <- <if. 1 4_j^Lua]l CjIjI ^ Mill dcL-v 
o^ j-^ c^l 1894 pLc ^ Jl« M-> * J-«l£ pLc 

.(Mars) 4c r 4^j£LJ! p_<_ul J-^-^ t^jjJLl 
(jV 4jl mi" iVI ^ <olj L>Li£ tJ^L- djVI (jr £i (_jL(SL11 Jl2Jj 

Jlj Ij - A A", 11 j ^Lil c-tlsLieJ £)l c^l tv« , ..I t |jjju9 Lul^ «LAJJm« 

♦ 1 II j_UL2jj 41 $ <>>♦ 1 ^b^jb 4 Cj! j_ui]l 3j£La 43jj_uaJIj 4 gKfb 

cj!j_l£ JjLuj .«cjL>.IjJI)) p_<_4j| ' ^jl^ J^IU| cj^LjL 2 j j_Lc. 4j^VI 

Ij-" 6j^ o' o^ ^>11 6^ er*l o-^J . L> *jjj-U 

.3Ltj>J! ^ 6jii 

4^^! Ijuk 4 ♦jilo £y£. (29) (-jLjSLJ! Ijuk 1 t^jl J^e-<-4J 4_tSLJ 

4j,«; Atlj L_4 jLl3 j_jju-^]I 4_^st^ ciJJi $.\ j_<_u 

. (jlajVl (J Mlt l ijr^- ^Juuj 4?jl Jl>3J 4 4?jjj^ 3 4HL-Uj 4_ajj Jjlsj 

^_3_jJ1j 4*Lja_j_JI jJiiJI CjIj < h rl4 q-A 4 j «U4 JlIc Lo ^^AJL JjLtJJ 
*LU jL-5c_j Ji j 3 j^_cId ^j-saJL^j .4_5tla_<jj L^l 4-^1 jJI 

Lr^- j_l»j Ob-tf Jt^ 6^ CjJ! Cr4^b *(^4! 

- jjj Afl jljuo 

^Uajj-jJI c-*j^VI piUil w ‘s 'a J 11 ^ Lr^J 1 1897 pic - 

pile ^ j^luj 1 4 (Herbert George Wells) «JJjj ^JJ^ 




. 1943 fpi-^jL»J,l jl j-c_i_l5ejlII J4^L>. (5) 





!))£)!Ij_lc Ct>J 1 j ^LcuJLuu^4 j-GuJ JlLS . (jJjJ . £ . _&) ^_<_uLj 

.^Lju lilft juu <c_jL£ ^ <u_a^ (War of The Worlds) «^Uj! 
Jj->- JLpJlj <_J.iVI £_a^>* i^jdl <_iL£LJt 1 Jufc j_uLj Juijj 

. ^U1*JI CjLjlSjj JjliS IjjjG ^jK t ii 

c Jju>j| jlJ? i«Jj^])) (oLiA]|J ^£U1!J C^KII) Jjuil ciUjuj 

(jLj 4 4 -lL^. *Lp*| U a . 4 jL>.|jJ ij*JjJ,l CjIJ_l3 3 JJV 

JlLaluj . <(£^\_titJjJ.I)) aLp*VI 1 $ i it a ) tC-tSjSLII Ijufc <Lo*LlU 

3-a ^-L<-uJ jj-j «L>-j.} t _p»Liiejl ei&jijJ'aJI &JJb 

}La cilljJj * La Lajj ^lTu-a ^JlII i^-3e^>JI jjl*jl& ^_La_<_u aU,l 

. ^^CjLcIj3-1I O^*} iSj *^ ^Gj^-L L ua CjIj_l 3 VI jtJjJll ^Lo* I ^La! ( m 


. 1943 ljJaj-(_3jL*J,l jlj-L-t-LjejLil :<jlj£i$io <Ia^L>» ^jS& (6) 
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Si#' Vi* W# * 


Sa tc j^_Jt*JI oj-^il J^- (j\ L« 

1 ‘CIj /t - Clj C !1 j $ ,",i cO-L«--v 4_jL^_c 

t(jf^jl_uaJlj jtLjVI CjLaLaILaI I jll^tZu-ul 

- £* La11 Jlus^J LjJu*. 
t( j;j-JJ CjIjJjB Jj-^ (jj-x-laJI (jl 

CxjL^ ,., ^Li J .Sj^JlU! cjLcI jjJI J 

Jjl^JI 3j-i-t.u-a (jLa tiUjJj . 4jIj_cj i3jlj| 
cIOJljuj L$jJl>- dolj t»l aLII 

♦ L^ljlst 

CjIj_l3 J4jIjT j-tluJ ^Ijj «JjjJ» JIo Juilj 
^ Ij-g-b ££_jL£ ^ Ljr l^. 4-1^. 1 (JJjJl 

. 1908 , 1906 

«Juj_<aJ I)) Oj-Cu t i L£ I 907 ^ Lc. ^J3 j ^ L - 

<jLj MJjUs **Ij^I oJ-A Lt^jLsua (Alfred Wallace) 

4j^_UJ I II ^yJLc ^ g tVl (jl (3j) ^ 

*4_<_>.L_<j ^ I ^JJij L^-Lu t4_jj>-jl_>JI 3 ^_ul2JI 3jj^j 

^j-ojJ 4 CjIj_l9 ((JjjJ)) 4 ihj La till jJj 
*j^>JI ^ol^» i 1909 ^Lc. - 





0 ju-oj La (16) j La-t-uj (426) 4jjL>. t 4 Ix£.j_<_u j_a ^j_a ^jLlil 

Jj->- a L a -U J 1 aljT (jj* IjjI£ Jj->- 1901,1890 ^j-aLc. <jru 

. 4_> CiljUJIj tljL^jj }LJ 4 -lIc 3j1jj>J1 cjL».jjj c— 

Louis) « » ^Lj^Ljj-aVl (jULtJl cjVjL>JL1 x>JlA Ijlj JlSj - 

4_*_C»I ^1 jureAuL (Johns Hopkins) «J_L£Ljj_a » j (Jewell 

aU! jLstj 

4 3j 3^- (jru JsajjJLI *4 jjj (jr 3 jj_a^l (JjL>o ^1 _}Ls ^a-UJ 1 j_£ualll - 
(j-j-Sj <_3}Lc aU! (j-* (JjIs ^a <_3}Lc O^T 

4JLstCAul jj_a Lj^_La_j ^ L> ,,. ^j-a 4Ti_>o La-C. ^ ^j tilLa-x-uJ' 

4 3j 3^- V (jii J>j_se_a ^_j!j_L3 £)! Jl_jVj . x>Jl_A tjr 3 «4_titJ^_a)) aLo*l 

CjIj_L 3J1 jl O' (jr^ <Jj-3_*J1 ^Aju ^Jl c-j^-x-uTo ciJjSLtTu.ll CjIJuj . 4J 

i^rUxSLaJI j-ufcLAa (j-A Lj 1 (jl (jIoljT&Vt 1 Jufc ^>.jj . Lcl JiA Ju9 

(j! AL13 tjy IL>. > «j ^aJ 3 Jll>J1 4_jj_3J,I CjLjj)^ < nhtl ^LLaL»J1 j| 

L^j! Jl-l^LjJI ^jSLa-J C-t-LStJ ti__3!j_>J1 4_a-LoIL_u-a 3 Jl>.1j 3Ll 9 JafeLfu 4 _jI Ji£jj 
. 4-A-L-iIaJ 1 £uuu3 £>-a C«< <hIj t4Jl^Lc CjLuI^ 4 Lw nljj 3jj 3 '*• a 4 _i£.Lu-sd 3Ll9 
<bl JUs ^1909 ^Ll ^ (G. Hale) «J_ui> ._»>» ^L^aVl ^JUll Iju* 

(60) 4_jj-SL<-u-Ij 4_t_ujLC j Li 4 jJLx j (^jJI «QJ) < >iljj Ju-aj-a (_yic 

,,. j ^a-Ij t(800) L&jjJs 3J~a_j J_aJfcJ (j^ ^JlIIj t4_x-o^j 

((^jLujIul .(^l» ^ySlLaJl J1Ju?j .4_a^cjJLl CjIj-lUI 

jUALaj 4 JjjIs 3jLa ^jjJll Jli ^jl Jlju 11909 ^Lc ^ (E. Antoniadi) 

. 4_<-c3j_j 33 4TLt-u Jlc. ^_Lu 

^Lc x(Trumpler) ((jJL_alj-j» ^SLj^-aVl ^^SULaJl " 

(j\_jS!JL3Jl ^LaTufel x^jjJ.1 CjIJ Jl>J1 J_aA LajCc. dJjJj . 1924 

4lLaa^La 4_ulSLajj t4_j <_La_j_>«JU l^^LJLII 4jlj_lLs t »1 4JjL^-a ^1 

.L-t^jSLII ljufc (jr^ CjL>.j^ 4^_*_aj >A ,.. ^]lC. BLijv. 

cLjI£j .3j_a JjV 3 jIjj>J1 4j>.jj ^j-oLj^ * 1926 ^Lc ^ 

al air. 3 JlC 31 .3j_tfuLi_a j_lc JjL^j tC<_aJ i L4 I 4_3jL.oJ1 Cj1j-jJl3111 

Ju-s2»j_a (Pettit) «C-c-luj » t (Nicholson) «oj) < «< 1^ /i» ^-La 
Bj^LuaJl 4 jj1jj>J1 CjLcU-xIuVI 4 3j4J CjLx-uLlS 4((JjjJ)) jLusj_a 


tfcijjujksJI ojiLJI gjjjoJI 


:^ & 1 ^ *»M*m CxjI£j / a Ah4- ^ CjLsjI iJT £i tc-c^jSLII , „ ( j_c. 

. 94 - = 4j jJLg 70 -) ^ ^.1 U»tl 

(4jj1a 13 - ) c_j^JlII CjlSj 
(4j £la 10 + ) Coj9j 

40 -) j_A U t (( \ C. 3jIj-j>JI £)l ciLl3 

.(4jjia 15) <j-a l-JjJsj <Qj^j tiJJi t (4 j^j_c 

<_ylc 4JVj 0 Ur.f 3jlj^>JI CjL>.jJ j-liSUI I JlA 

CjVL^ILvIj 4 JJ>JI I Jl_A 3 Jajj JU£.J . {,*\ 4 t ii JJ 4C-t£j-SLll 

. 4JLu-^3 cjVL^li^VI /<d **- U ,,. 3 Ljj>JI 

o_^_u-o!j tCjj-tiujI JlS cjjI^ 4jcj^J.1 i _ r lc fiddle. 3Lp- ^LajI - 

£yu Cj I Jl_j 4_uaL». 3 IjLj_o &Ju& ^ JlCJ . j 3 ♦ 11 ^y If. 3^_La_u_u_c 

1 ^jlf, (j' 0^-4^ ^3-11 4 ngtl jjjusl! J^>. 4(J/\_ul q m miIIj ££->LL3j| CjVLo* 

jl iVlj_U 3 j>j_« 0:3 ^jI (jialjuiat ^1 <>HM c-ufcJj . ((Q^_iitJjJ,l)) 

(jLSv-t-u 4 _jLj_A 1 ^ I£)l LaljJ . £jjl Lr^ 4-ol_3JI jl <^^ 

jf 3 .Ac. jf i3 Ji>.|j (jfti. J£J (jj£j . £jifj OJ^ i£ji i_k>jV| 

I_iiilll ^jic. SjjLja i4j£i VjJkl ‘3j_ij^ . "JjJ (jj5!3 -^3 • J-^jl 3jc. 

Ja? 

diVLp-j cjIjIj^j i 4j>- 3L<-uiI cjLUsIjIi^VI 4 ?jla£. l_oV! 


/'^LoUajj-i jJLj j_uLj 4J 41 IjJl>> Jl^ 4I» 41938 ^Lc ( j^LI 

j_jjl^JI ^LJ! J !u II ^>>-1 4^L*JI dilj ^j- 0 30 ^^.3^ 

jjj-saj ^^ c_jjl>.)) ^-4-ul C4 > j 4_i£.l3J 4 -lLllcj (Orson Welles) 

L y £.\liVI (jVj .(jlajV! ^yJL. (jl^-4_u 4j_4!u J)j_c JjUu 

Jl4l3 4 3^jJ>45 4-laIjJ 4_3jj_Laj j 4> L3-u-uj_4j 4jj!_iij 1 > 3~ a 

(jj)» g~ 4 tij Lo ^ (jloj . 4 jl31j 4 3j3^ (j I (jj t g'miU 

J * 3 tl < 4^.1j^M L^J-« jJl>oj 4^_p3jVl J-ALj cJaL». 4 jjj^ 4jjI£Lj j| jdl 4_JI 


« 





CjU,ISJ,I CJ I Juj j£. j^Ibc-lJ j-« j-l»-<Ct-4.u.t I lJ&VT 

£c_jjJJ 3lj_c j_4 l_3 jjv 14-Laj-*Tui 1 j jlJLiVI 3j_^>-L i 4ILulLuu^ 4 £j_t2J 4 4_ujjLjJtaJI 
cjJl>-L^ . J-ls j_a La^jju 5^tJL_uLj ^j| (j-uLlII <_yJJ (J-p* jjjJI 

. 4_uLLlj^_jJ1 lL>L_ujVI t4^j) « t hajulC. 4^?e_uo I JJt> 

jl ^Jl Ij_uaJL>. t^ J? _cL4p«jl j-CJlJI IjlA <_jL_<_uI 4_<_u!j.} ^lc jjll>J,l t 3^f. 

4 j g lf . <jplJL>. ^g , uj-fljj ^yJI ClukLu Ju9 (j-ullll j-« lj_u£ 

: 4 J^QJI 4 t mij L^_l 3 ^cjj 4 _ojL_uJI CjIj_L_uJI J^L>* 

Jb^ 3 5 Lp- aj»j - 

. l _ysj'^\ (Jjfc? (j^° LllLjSjJLjil aLirsJI e JL& (jj^3 JU3 - 

^jJl 3jjLj-0» (_yic 4i»tl J-l£. k <^VI 3>lUl (_y^ l i lt II I J_A jl£j 

L^jL t CjLtluU!tJI JjI jf (_y-3 lLU5 Jlju Ci rlr.t ^ylll 4_pp^_aVl 

^C__4_0 1 C.<-J>Q S 41 ->■ »>^tl Jl MM ll ^jJI U ,^V1 J_Aj jj ((C-X^tjSLJt )) 

^ 1 . >> A 11 ( J^LJLi_<_uV 4 _Ll_>- Cj_jL^ 4_3_j_3_>J I L$_Ljj . ((^jj?c_LII L-1jj>. )) 

. Ij T^ V I (JjIlJII (_y^- 4^5L,^>J I (_pal^»cj'LI 
jUL*JI 1941,1937, 1934 jc-jjJlI ^L^jf 2 Lu,|jjlj - 

oljL-usj_b (T. Dunham) . cj» j (S. Adams) «j_oT *(j-u» pLtSLj^oVl 

tiJl-ufc (jl *(jj)< " Ijj ^J-p* j-« 4_tp^j (100) (J_u^Iju 

(*/6) ^yl^. JLjjj ^ 4-u.ujb JP (jpc_cu£jVl jLc. 4j-tila IjIjT 

4Jl t 4 t 1 II / U-J jl—ifuJI . (_p»jV 1 ^Uni 4lLu_aJ j_C 

.Alii jlij 

3jl_jJl^ 4 Ij < oj (G. Kuiper) «j_j_}j^ ^JL*JI 1940 ^Lc - 

(jLLUl (j_a jjLu^JI t 3jUtl 4<tC.«->o 4 » tToVl CjI^» nil Mid» (jr Jt 

(^Lj .}jp-j Lr^ Jijp-j C.<-pIj t^jjJll < «i j)_c Ijlj^^l 

.(j\j>- j^Tu-lH JlA CjIjLc jya jIjT ^1X1 jlitJj 4 J-u.ii^I 

JlJ Juv (j_« jjUj cdj)^ Mill CjIJljj 4(JjL>JI 3 Jl>. 4 1950 ^Lc - 

4dJUjL>. 3j^Ls CjJl*-U3J . (_yij J <^>4 j_43 L^JjJ j_ LtT (J ( J y3JI 4_^ljJI (jlsLUl 

tjJ-LC- J ll t • " ‘ 4-jp.jJJ_J_J 3jJ_t-SD (_y-£ jj^j jl j^-4J ^yl^. 3LpJI jl_J 

«(Jj) <^3tl j-plt j L^jjJ (j7i nj ^miTi (_pUl 4_^l jJI 0U.L4 JLI jjv 


fl6 




tfcijjujksJI ojiLJI gjjjoJI 


4*:lj»4^>«JI COO 4 » miVIj 4>J uUGJ ^jLtJ O^! <J-*-^lj I 952 ^Lc. " 

(jl ^jJLd <*•> j •*»- >tl d j 1^tl cj! j_cuiLi]| 4 -LlLJ1 

jjJlj CxjL^ La (jy-c-dj .g-liJI ji_4—5 cHJL! *UI <, rtjU JjLaj tL^jjLs 

£jj ^ tl Ij « ,.C^I ^ <1 ^ jl A ja CT< ' '< *1 3tl jl ■ £jj */Ustl d 

. ((jlajVl (jyic 4^JJU i_4^ <—aL>«Jl ^J!JI (^l) jLC_5cIlI,l 
c-jj^s Mih ^1 jV~<nL ^)Lj5Ljj-oI ^jliLc 1954 ^Lc. - 
(J-UO jUll {JJQ (J-uI_l9 i<Lca^J 200 <£LlmJlC. j, t">4 (j J-iJ.ihj jJ_L>. 

: ^LUI fcjjX\ Js, Sjt^l ^! 

. 60 -) $\ jTu-uVl ■ t^-v. jJlc. C.t3j 4 jvjJ 

. (4j^La 25 +) ^ 1 jIu_uV! JaS- JlIc Sj^tMl cJ9j 3jlj_>JI <L>.j_} 
.(^j^La 25 -) c-t^jSLIl ^ia_<_u ^Ij-a^-aJl cx^e-t-oJl 3jlj_>Jl 4 jvjJ 
4_*_aL>. £y* (Me. Laughlin) (((j^JLa^L^L-A)) j-^ 1954 ^Lc - 

cJu-alt^Ljj L^_l 3 t4-i5H-3 CjLul 4> 4_t5Ljj-aVl <( ^Lae-tfuILLA)) 

* JlaL>. L^jiaAJj ‘ k> >"'• * 1 4jcJjJJ (_^Lc 

j_jju La^ ^JJ 4 L^jjJ J J L XJ l ^ylli 1 4_£! jJI ^j-A 

jl jJ. 1 tiJj-stILj ijc-jj-ll ^ la * ■< 4 j^jI JlII diL&j^JI <—si j-»-j ^JK <.~i I 

L^j l-SJuij 

^jl i juJl>- «u^M^L«)) ^IjT 1 4 < 3r. 4 1955 ^Lc. ( _ r bj 

4_j c-flJ l3j La Lfcj Ju^a_A (jj5Lj Lcjj 4 c h t^lK" aUI jLstJ jLil 

4_L^1^ j (jl 1-4^ .4_tlalj ^j_a 4 t^i mi <tl 

.cj^ nil L^j cll£j!s «liMJI)) Lo^j /^U, ,.tl ^1^, 

. 4_u! Jlj CjIjLu 4_j1c C.<-4J J^£> L^jv jia_<_u ^j_A ^^oju O' J^QtU (j-A 4_jIj 

cjLcljjJlj cjLjLjJJI Jjjv t jujl>» jj_A 4^1jVl 4 ?jla cjjIjI IjSLaj 

of t^jfc ^UUtl ,>. (jqh.tl 4^JUJ! ^Jj c. jti\ dj^\ o^ - 

£j -A 4-Lu-/Ja _il_3_A 4 Oi-LA-t-U J-tC-J 4_J Ja_J_ 5 tJ 

»1 <>> 3 II (j^o Ml CjLajJLlII cJ_<-aj j Ju9j .aUI jlitJj ^tL5c_4jj^V1 

CjIjLc q _A ^C-J^ a 1 t l—S^L slJI ^)1 f^l\ 4ciLl5 Jljlj ^Ljl^ 

4 ^4^^Lc 4^j <- iim .Q^Jj£LI1 Jj 1 




g.jAil ^jkJI 


. U 4iaL£ ^ */2 jlfi Vj i4jL*U 2ULji^ <GiaL£ 

(1877) ^Lc. «(JIa l_sL_oT» l_ 1^1 ju9j 

< 1 4 A J (jr^- »l 4 I t t l j-^J J-d_3 J ((^J-Uj-Jj^)) La_& 4^-Jjll 

c-x^j-SUl cjLaj_L*_a ^jl p^ 1 j (jl LiLi La-& jL ulc.L a 

.a^JU! JlC.1 j_aJI cJiJliej Ijjjufu i4J^>. Lgjtjj.i (jl 4_usL>* . <L<.u-dj 
^jjJLl Jjjv ^aZLjj 1 Cj l^p-AjJLi^ 4 _jjLaJ *j L%a ^Lj ^ 

j^l jjJu t Luj-C. jJlu . (4JLl 3_} 39 j CjLcL_u 7) 

^ I r. (-J2J3IjJI £)l LtLusej La Ijukj . 4 _ialoj J^». jcJjJ. 1 £)tjj.i ^ C ’J- UJ 

Cj!^>_A Cj^Lj ^j-aHszJ 4 Ij Jj 4 V^Ljfc J_A-U1 l_L& 4 J j $ Li J 4£CJjJ,t ^ t-> , " 

tJjVI j, a <?tl 1 h* is~i jluJ «(j-u j-4-Ji» jl>.V! ji a nil La-Lu . Jl>.IjJI 

.4£.Lu (18 —) J££j>*l di^ jA$ 

CjI j m mi-%JI s-L^a-lH j-u^c. (jl ^I djLuiVI <j_A juVj 

i _ r -3 JC-Jj-1,1 j-3fc-> aL^saII tj-4-Ljj (j-a JJlc. < U •! ' (j-^ 

.(_-l£j )K H I Jl_A JCjLajJjlU (j-o JlJj_a £_aj>» *LqJjlU ^LjI tC jLj-Llh-uJI 

4_jjj9jju ILa (jy lc CjLsLud^Mj CjMjJuOJI j-u£ O.L>Ot Jl< 23 till jJj 
CjIIjJJLi (j-Ltilj La-j-3 4 Lv j-usj jj-aV! CjLajJLlI.1 4 ?JlA Cj jljj ♦ 4_Lc 

t3jujL>JI CjLajJLjlU Cjj_lc JlII Jj CjI j-iaifej CjLvLjJlIj 

. cJuj 1j 4 «la_ijlIii ^iai (j_A 


48 
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C-c-)L^ 1.9. 1 t<^rtfl j t^>c 4_j| JulI ^JjVl CjIjJ-cJ! ^£i 

U \ c, Oj-uzl L2_a t^Ltia-dJl ^jjJI (jLu.u-11 4 _lL>- 

t4—L^-Jj-flVl SJL^U! CjLjVjJI j ^ t^s ♦ fl ^OJjjJI 

JjjJI oJL^j . ^1jujz^\ j>UJV!j 

a", 1, 1 1 j a 1 aa"\ t l_^_Lc 4-lC.Ij-t^Jt ^yTo. 

*oijL^yb j^ai 

j. ^ » II IjuA CjIJ_L_uJI JlAJJ 

^ fJLc (jy lc 4_^_tii_JI dc5elLfljl 4 JuJl>JI 

OJ^ * U^l tllfluj 6^' J^> Lr^ f IIj^-Vl 

.^_j_<_u_jJ! jjjJI VI LajIj—<_ ol 
4_xJj_SJI 4 _j_)j^LII ^Ij^>.VI (jl ^ ♦ jitMl 

lS ■> 1 ' 1 4_j>. j_I<JI Jl_Lc iJjVl c_3Jl^JI iJ y-£t> 

. »1 MlVlj 

4djLu.Ju.iJI Jui£. ( 2 )~^ CjI J_u-ail ^ ^ 

CjjI.} Ju9 4 _lC.Lu-^JI jU^VI Cxjl£ ^yTcw 

^jLjJLcLj tiJJjj . 4_jjj_usj 4^ <i rttl 

JlAjj 4<LujL>JI JoLj-j L^JI I jj Jjia « Lub» 

(jji i>iUj Lfcj-aJbj JlU dilj-pLjj LfcsiLo 

4-ul i^~i ntl jj t-w~ (jl (jjs jjl£j 

till jjj . <LLo JjuI Lo (jJI tj Qflll I_al mi‘\~iiiiI Jjlj 

“ 




j ' Cj I jC_ajJ_x£J I *^U A ^JLc 5jjLj3 jjSjJ << *\ . >s A11 .j A,..» C-<_a_a-uo 

«<Lj£,Llx*o]| jLajsVI» \-£ j £ »^U A~ 4-lL>» j-a ^jJl>JI I Jjj .c-*^lj£JI t-jjia I 

tCjljZLojlj^tl «»1 <i^3tl jAin» L^_l9 jJoJSj 4-iLv ^1 tCjl^llojJLSLII <«_aVT 

. 4Jjjio 4_uC j^L».j 


MUuit mi >-ai ^ tdiu»2f 

(j-A aL tia-aJI j a i n j_A ^j-Lt-u 3ML! t CjLu-lluJI jJlc. CjI j-Lt-u CjJl^oIo JuLIj 
3j-Aj_1I La-AJ i^j^jVl C-t-^lj^LJI C_JjJa! t(jU aU»II (JrpJjjJI ilK 
. 4>jl Ur. l-£j£ L^Ia j^jjJIj 
t4_ol <>>3fl 4-ufc-uI jUj-q VI lisjj-a (jJLufc jl Lotuiolj I Jo 4jIjlJI Jllaj 

LlK I 4 ] .UU> " <pj| 

tjjSJI i—al <*ii^**i < nl 4-ULtAa-AJI L^oc-aIjo JlS 3jL3t3jl CjLjV jJLa 

-U j U> 4-~ tlj t cjLajJLJLI j_A jljj_a ^_ao>J 4_uol_>. 4 j1_Lc g. 1 u^ 1 < 

' w A > n J_4 _*JLj ^ILo^j_ca]l jUo>U 4_t-oj_dJ1 /?. 1 U>^ I ^JlC J_a . 4_lIc. Joj_l^1J 
.<-_t^lj£JI jlj_<_ul LJ3l Ml^l f til 
J J—LJ (■ « J **■ 1 t4_jl JljJI JllA 4Tt-.tOt-U I jTu-tJ 1 ^ILo-3J-t-uil ^A-<-uJ La_Lu 

tdjLjjuJI c_*£lj£JI £>£. Jojjl 4 ^j-*_4j 4 4_xSJj_aVI SjLstlJI CjLVjJI ^ JT ir. Uaj A~ a 

4-<-oU*J 

^Jj t4— U - t - L ^j ^ -t- a i I »1 rttl j-3_t_ui Cj^L»jJ I 1 —3I J_A 1 j-Lt.~aJJ 

J-aI tJ-A-3.il 1—31 Jl^Iu_U I jLi ^JL*JI Ijj,» mi j (jl jjJUj-J IjJl^ Ct-LLaj-taJl jl 
£jjie_t*o j-c CjLaIjj>- jJ-t^ 4 ♦ <c->-UJ 4 -lIc ^SJj_a VI jL_ujVl Jo- >■ 
Ij-tiojJtJ jI jjJ t4 Jj_ALa j_lC 4_J I »1 ts>°\ £yuMi 0 j_3_3otJ jI t 4 _jIjjj 

* ^j-loLstjO ^1 »>* Atl jljj 

^ I r. 3 _jJ^jJJLj tc-.t-»-«^oVlj JjJoVI ^j-jj U II C . < —Lj _aj mi II c-<-£j tiJJjJj 

j I <-_£LJ_t-OJ 4 Jj_La-J jj^Ji t4jjl jJI CjLIo_>J I ^Laj tc_^lIjSJI l—al ni^l < III 

* <_S J_^JI I JlA jj t J , A", „ 11 _}IjjJ! 4_1a jIU /j 

j-A »1 <^3tl (j-A JuJulII 3>Uol CjIj_u_u 3JlC ^i>ia Jlaj 


. 1973 5jJfcUJ!- Ly: JJLll ^£LdJI jl v-f 1 ■>» Atl J a , ,,J J Jf 1 jl_4^Vl : (j Lm..Ju Jt Ml (l) 






«1— \ *A; jx>UI jj-ijU>» qomi 


4_cvjj I(j-l_j£j^_aVl £)! Lseolslj I Ju 

^JJJ-O-JU I e_t£^£Ll ^LcTufeVi p <3 ^ \j ‘ ^ ^ J ^_$_uL_u 

r m ^yic. 3jlj^>JI ^Lajjl ^j-c 3-^-y «a<~itl £y* 4jjj 9 (jV .jJlSJI 

.JjjfcLa ^_lC u*l u> >L 4 JLjl5cj (^JlII j_aVl 
dJJLaJl »1 4 if 1 4* t*>4 4JhjlaJI 3^j t «U £)l <-lLlu Vj 

L^J^Ltaj tjr Sij Cujl^ t L«-uiI uUI ^£> LfcLuLpj (jI i (i VI j 

Ju3 L^jI 4_usL>. . oj j miU <>JlA I*Uk. <_ylc 
CjLa^Lc J-a^o C<llo Jj .3_}jL3t_a ^1 4H_a tJjL>JI <j_a 4 _jujj CjjIjI 

CjIIj_<_u_lLSJIj t <L^ljJI 4 _*JLij CjIIj_l 3 i3 jS^-A j-i£- Lj^ilaj . „\ 

. 4^iU^i JlIc 4_*_a}UI 

«^_LjjUj)) jlj-io ^j_a 4_j_^_jj_aVI ^ 1 «>> A 11 jrtn, <_-<JLd CL(-a-a-l^> lLUjJj 
^ 4_5tj tl_£_La ^j) fljlj t^jVI 4 j>»jJlILj t—al < »V (Mariner) 

. I l_^^ Cj La jJlaI I 

Cj_}L>* L^_£LJ 1962 ^_l! 22 « l-jJjjLa» 4_LuL_ail dJillal Ju9j 


c_t£j^ j- 56 - 1 1962 .j..U>,i 27 «2-jJjjLa» 4 _jjL<J1 4_LuL_uJ1 c <<?iUtj 
djL<_uLj_aj cl<-aL9j t4_La J-w (21600) Jlju ^ylf. 4_La 4_}j_a_a Cjjua£ a<3j»A)JI» 
. 0 a U» ,,. 

tjcJjJLl J- 5 ^- 5 I 964 J-> <(3-jJjjLa)) fiQJLlJI 4nili iitl Ci fliUlj 

. J-tiuiJLj CJaLj l^ ~a ^a {£} 
«4-jJjjLa» 4 ntf < <iH jJt ijcjjJLl J-5CJ ^>*Lj 3>LU! JjI 

1964 j-La -^jj 28 


«l 


4->djU 

(J^uL^juA jJ ^jjL-£ 3 jllajl «(^J_Lj^ ^j-a 

< ^ 4^« na .<(4-jJjjLa» g.1 4_LuL<_u 4Tca^ 3^^ (J-a^tJ t«LLo>l/ ( jaii^l)) 

U mi t 4 -l uojVI Jlj-sdI^J.1 CjL^I miCi i »l L^JJ {j-A Jkjj_a 


.(1990) V L£1J 4^UJI ^-^X! 41^1-^ljSJ! :oW^ 


■> 





3j*^_».VI 4-C.j-g..?c_/a £ya (jjSiu 4_LuL_uJI 4Jj_*a_>. C.ol£j . j_$j». VI 

l_>! jlaVI *Lut 4Jjji^JI L^nL>.j jLuLa j-lc. iCjVUJLlj cjLjjSJlI (j_uLuU 4 JLl3 jJI 

. 4_<_oAj t_t£jSLI1 

j J J '^ " t 4_J_JJ_jj_i2_jlj lj_j_al^ 4_LuLt_uJI CxjI^ till!} ^J] 4 -^Ll^VLjJ 

jl g 4 U Milju 4_>ju>u ciJl_LA C-ul£" . 4 Jjjv £)IjjJl!I JlIc. u-tSj^LII ^U 1 « 

jl Ji_4 |<uj-u 3 4_j^_5e_!lil * ^ *'~ * I ^ ^ * 4_t_ua_<_uJI jta ^Lc, ^ jJI jjjljJI 

( jr 3 ^J_uaJ O-U^-J i4_>jj3 L 4 JJ_U£3J Jj-3C-4J ^j5JI ( rtlV jj JU l!lt- C 3fcJ 4 M <7 Mill 

4j^l 1 m^UI CjLvjII JLZL^uI (j £-cj tilljuj 4 1 > m (Uj i_jL^H>. ! 

4_<_uljJ £)l C.<-ljv. *4_j uU_ju>< 1I ^jLiJI jl ^LUI ^j_>JI c^^LiJI J}L>* jj- 0 

L^_Lq j_5Lxu t L^lijjlj 166>JJ 4^1 r m^UI SjLiVI cjIjjju (jr ^ c^^ini^VI 
. I 1 J-& cjLSjIo 4^lf£LJIj 2 -jIj^>JI #« Uj ♦ «>»tl r><nl 

jcujll ^U Mil 5 jjj-£ 3 Jjl 4 m<?M ill Ci U3~ll 11965 jJjj 15 ^jj 

Jl_Lcj . <J_l 3 4_uJaj VI CjLij5Liu1l1I CjL_uJlC 4_jJI ^j_Udjjj C-JjJs 

(jy-Aj ‘L^>^*l 3 jj-u» (20) Ij_l« 1£ CxlaJuJI iC-t^jSLII <Jjjv 4 ijfl 1 nil £)ljjJ 
.L-tSjSJI (j-* IjUa jJLj£ JJ- lL q 300 Juu 
Jlju * (Digital) ((^^^^SjJI)) JL-ujVI a ^ jj U < cj V< jj «^*ti CxjI^ JuiIj 
<4_al "1 3 II (j-a 4_JVJ^ (64) ^1 4<mitfa 4 U3*i eJjJl (40) ^1 3 jj_^ 
JL-ujVl I JlA CjIjLII J1 ■ / ,,l . 4 3 h -V a (^) 4-U-3j ^_u_o2j 

(jj-iLs ^j-c ^lj^>*l 3j miT. j- 4 Uj^>- jjLseUj V 4H^L>. 4 j>.j Jl_j ^ju ^jIdjVI 
^j-a c_jj_3j Li^j (jj 1 ' (| J 3 jj ^11 JL_ujl j!5j . (cjIj 19-10) d»lj ^jj- i La Qj- i La 
. a 1 1 /C, a l1jLiL_u ^Uj 

4_Sjj_Uj jjIojVI tjj-uo ^Jl 4^>UJI oljLiVI ^JlA l_4^ 

. Jlj_3jljJI iJT ^ 4jLc 

14 j^ I 4 4_ojj_Uj 4 m 3 Mill jl mi a ^SLsfc T JI (jl 

j-A jLt-JJI JljJuIu ^j?c_LI 4_<_uL_ojv. 4_u j-/Jo CjIjjl^ILcu^ ^J1 < ^ . ..I ^JU. Jl^Tuu 

^Ujseiil ^jl JlA jiej| ♦ ^j.u- 4 -tfaJI ^Jjja tillt(Canopus) «<j-4^l Jj^MD) 

.jcJjll J-5t_5 4 M <7 Mill 4 _L>.jUJ t jl5ijjl U 3 

4_Lua_<_a]l ■ U^J (jjlc. 4l^r < iiU CjLajUU 4^.15] 4_tl^c. till!} Juu CjIJlj 
»U. l« JI j-lij LaJu£. t^yJjVl aUjUj «^lu? 4» Mil Juu t L )IdjVI (jjlc. I4 II miIj 

M 


«1— \ *A; jx>UI jjjjU>» qojuj 


4_Lc ^a_^jLajJL*_a I<«4-j—ljjLj)) jj-A 4 _jjVI ^zA^—LUI ^Jl 

Cj La oi-Jt-lI ^j-C. 4_iK i Cj\I CjLLa j-i-C. Cjj JlJ^JjI 

l"\j n , "I U£ .4 jlf. 4 jj_a-aJI CjI jjstAil 4_i_tTuJ ^lilj 4 j^jI jJI CjICjLla 

j 5) (jru jcj^J.1 mi ( jr lc JaJuiaJI jj! ‘‘LjjJ-iljJ! 4 jj-5cIlII j-jLu 
j_A (—3^1 ♦ 1 t jjjJ! (jl ^-jLuJl CjjLojI La£ . 4_ajLujJI 


Jj M.^ jl ^yjlj jlc J-A ^ < »h ! 4Jj$£j Laj t(40) 

oJ_^j Lfcjl ^ 1** «4-^_<jjLo)) c^JL-slj jlJUj 

. L^jL_uLjj3 ^-jLu »1 aUII 4 iiKf, La-L u .^.C.LL<^ 

£J, _>• J_J_C j-A—tHi-J V JJ_L^JI £jufc 4_ SX-L£2) La j)f p Lj^U* 

CjL>» 1 ~ r< I ((VI ^A-J-AJLJ 4jla ^ ^ J—■oVl i4_u£j£LJI ^ ni ^j-A _JjJut_A 

. ajj ,-^.tl 4-Laju ^ jJI ^L-s /,.H ^Ac. 


7«6>,jjU 

L*_3lj Cu_jL^ «4-j_ljjLa)) Sj^>»l L^J! cJL-ojj 4»^r miU ^jLUil j)l 
j a mi «L<_oLj)) 4 _j£L^_aVI a!<? ll 4_U£j ^3 ^J^J-t-u-A-U 

JloIj . 1 J_ui*jj 4:3 J 3j^>. Ij CjIj-laLSL L^_La Jujjjj . 3 JlJ Jcv. I 

c-t^jSLII ^j-A «7 j 6 jJjjLa» (ji*t ha > ntl t-jljJls! j 0 _pe_j 4 C'-t-iJaj 
^ i^i“ i < 7 j c.<— l 3^H]I I juk £)1 £j . ^ ^ i r. 11969 jn U < nf. Ij ^_ji jj ijr 3 

4^i_*_jl <■ a * /^_A L_A 27 ^ ^_1 Ij__l 3 24 ^^3 I £)-A (^-(-Lu2_<_ai I ^^LLs I 

. t lo ^L| 4 I II A^ 4 —La^jIjJ^ (jrU ^ylAjJI Jj^sLaJI 

i4_J^lj_II 4_t-t-uIj ((7 J 6 ^—LjjLa)) ^0_LuL<_a]| £j-A cJLajw 

4_*_tijVLj 4 AjUtl J-lL^TJ 33-^>* 'j t jL Lt - J ' J-j J I^iU j ^ a I <n 4^0 JLC 4_Z_S I 3 'J 

JLSLtTui ^j_A JiLju ^ I <—3 Lmj-Tl^V ^j— l-L>o . 4_j^e_<_tLA_uJI 3^^ 

jJj ^JL>. t^c_jjJ,l ^ylc. Jl3 t4_ujj^>JI jl 4_ujjV! jl 4jjjJ1 Cj 13jJ,I 

4_^vj3 (J-uLjJLJ jl ^ -V 4_LuL_a]Lj j)l^ La^ .4-L^.jJ^iJ 4 a - i A ^lc. Cxjl^ 


•• 


l-£j£ ^Jj « 5 -^_LjjLa» 4 i«itl (*) 





(j_ oAj 1 u ^\ 4->-Lt-u.11 

i_j j_LuLi 4 JLjj9.2ij 4j Jl^Tll.u-c 4_oj^_Laj 4^_pDjVl ^Jl JJ >-^ 11 JL^jl Ju9j 
Bits) : 4 _j_jLjJI c.t- u (16200) 4_au_uj (JL_ujVI 

Lujj^LlIIS' 4jVj I 4CjIj-l«1£L1I ^jla t JLi-flIu_ul J>*! (Persec 

64 (4IL_uLLd) j, t*>4 j_A 

a*^^Ui 1_^_4 ^ 6 jJjjU)) ^G-u^j_oil cj^^I j_Sij 

4_^jLAJLI 4_jj_jI jJI cjLaj_<LUj <o ( jl-«4-jJjjLo)) L^H2 jL_4j 

l_42Jj_>o )) SU^JJ 4_ulIjluiVI g> £tt /1,1 Jj-t^Laj ^ I ^j_a 4 _jJL>» 

j_j_c 4_Lailie_A J-u-oLaj L^j j^Iaj (Aurorae Sinus) «Ijjjjl 

.fUaj 

jl* 

uiCi i <iV i(Luilj) 4_pjj_aVl f=-l a_IL£j »LPc «UU-L 1 1968 ^Lc. (J7 ^ 

J—J-*-J 4_x3lj-OJ tL-tSjSJI I n Lp}L>. 4 rtj4j 4 Iq-V- tjcJjJ,! 

4jlr. jlU *j^cJJjJ JJi^oj . 2\,^"ia Lqjj (90) ^Jla ^ylc. 4_uo!j_>- 

c_jjL>J o_<_u (jlSj t« 1971 -^jLc-jJjjLc» ^_<-ul 

(j-4-uj U 4JLjL^_ 4 4 j g 1 c. a U, „1 jj> 3jlU aJJt J^L>» 

: t 4_ajLtoJI jJjjLc 

. a, ,.A /jtl 4» mi^Ij ( ^jUH J_jJl>o - 
C>->u 4_*_tiVL} L-d-JaJl J-p>o - 
. ^_La_<_aJI ajjL-aJl £ ^ ~>t H <r< •>< 1 lUs Lc. LsLxaiV I ^yu 1_l£ - 

C_jLseIcvl *L(j| jcJjJ.1 ^>. !^£i 4jj^Ij CjL_4jLl3 - 

. IjjU 4_jSLjjISLu3 Cj L<-uLl£ - 

< /11 U, a a aUv jj i LILc. (I l) £j-g Cj Lc c«-l5Lt!uj jJLJj 

l \ $ \ <v < n (_p.II 4 M<7 > ritlj I (SlT) t4_J^_>0 JH 4? M 

(jljijt-tli 4 SJu . ulm ^jJI jIjJlI 
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«1 —\ fc-lSjJjoUl jjjjU>» QSlMJ 


4£C_JjJJ ( >OJjU:U> £j\JJUULuj ^ylc, CjLc. 

J_j_« 4-Jjlj_> 4 r j 3 mi! I JjitVi £)! 4x.j_u3jJ.I 4 U->JI . Julj U.i3 

j) jK (1250) 4-bL-u-a (^£. 4Jjj jlLI jIujj! ■ (80) L&jjua 

(5400) l-ijuoj L a lLsLShJIj tc_<Sj5!JLI 3tl (j-CL^ia-UI ijr Lc. 

L-t^jSLII jjJlI] 1 (50) LfcjJuS 4_jjlj_} <LuliU1 4 m 3 Mill ( jJLLaj L^-t- U 

. IjHa jJL£ ( 850) <La-U Ml ( j_c 4_j3 4^Liu-a c-jjjal 4 ^L^c (jy ic 
^ 1 C. C-i L>- L<-u-l' ' '~ s ~ C-cj-3e_j 4 4_t_ua_<_uJ I 4 ?JlA^I JuC ^ g i^> JjSj 

Juu 1 (jlSj .CjIj_jJlLo (j_43 1 Ij-taj Lc 4_<_ulj jJ 4£cjjJJ r« 

. 4_jJLc J-lL>o 4jvj JlJ 4_1La-£ j sj s ^_4_ < .g_iJ 4((^Lo 850) l_x 5"^SLlI (j_4 

4_u2_Ja J-lL>o ^jLuj 4djjj-a (3000) (Jj) 4_jI £j 9 jIlU 

» 4 <1^U 4>J-A 

tpll 4_uJajVl /j^ tl LlK 0j ^>~I Cj-q. 4 .ass £)l Juuj 

• «9 j 8 -jJjjLc» J^Ual ^ IjJI J 3*md 41 jU« 4a J \ 3~ < in , ,i 

«9->y jl*» e^§ «8->yjW» J-* 

41971 ^-jl—a 9 ^ ^ juul £ (—u—l5~ Sjlc. 1^ ^j-o « 8 -jJjjU)) 4_Ll3_i_uJI CjJLLLs 1 
4_cwjH]l 4_Cj_^jse_A JL>J 4 L^j JJl>JLI j! Jill £^1 j C<1 mi 4 1 g K tj 

4«Ja_j_>ulI L^Iaj) 3 ( m £_c cIOJujj . ((jjp-Lt-u» ^j)jl 4ia»^ua 

J-3Jj . O^LjL^u (jrJ_«Lc ^JLA Cj ^ 4~ , o ' JLsI 
4 _jJLlII 4 m <? Mill 4-<u^<a JjJlaj Jl^CJ al 3JI IJu4> 4_cJ_ua 4^j)j-4fuil t _ ;r ^ 
, ,,I1 LlKj ^Ull itv., ,r< c.4-L^tj 4«9 -j_ojLj)) 

. Ljla 

4(50) ^j-43 ^fjLi (65) ^_j_4-aJj L^Lus 4jjlj Jjjuu Jlo£. ciiljJj 

j-Lt^ (I 250) c-«^5LII ^Ja_<_u jj-o 4_tb 4^L_u_a t_jj^I (J 

. (850) 

^Ju ^j-o Li3ej^_xa L«JJ (17) jjj-o JlJU 4_jT 4 JjJul1]I I JlA 4 3 t <il4 CxjI£j 

U>jl > n A tUrtMi<a 1 J_U . 4JJJV 3jj^ (35) C<-3j| JlS 4 m3 mi11 ‘oIjJJlII 


- 




ijJLl Cj-a <• * * c*< ^ i ij^LJI ^ t«s««itl ^ 1 c 

l Lfc^jj-t-saj J-L^ ^IiJ! CjU»L.u.U ^ylc. j-jjlj | 4_<_uIjJ 3_}Lc.l L$_j ^yTo- 
. 4>Jl& t(Over Lap) J^tjllt (jiaju £.« 

J^L>. cl<_a_L2_!3j 4 1971 j_jL<3 30 ^j_j «9-jJjjU)) 4 m<? < nil ^ 

j-jj) ( jr ^ L^T<-<u^a CjIJlJ pj .jJLojJLj^ Q^tLo (394) L^Jjis 4 JL>.j jj (167) 
£ yj J 1 C «i 4 (^Jllt I (7000) 41— f i ^ Ls,.. 

» xJI IjlA CjIJjjS[j J 4_njL_uJ! Cj Ij-u-tuill]I 


58 






t«9-j_LJjL«)) 4 m Mill 4^.j_<IajJ,l 4L->JI CxjI^ 
qs> \ 3~ *Lj! tjcJjJ,! jj JlJ L4J l-£J*£u-uj 
4_j_i_La_3JI 4ULLa_<_4 ^_La_i_j 4_pe_)uJI 3j_<_uJl2JI 
9 4-j-uoj |Jlu I_4Ju£.j t4_uj_L>Jl 

4_jl_jjI j_>. u <>>4 Jlju .(jjlll 4 ^j12 
11971 j_jL_ 4 30 ^ u- 4 jj 6 

l-<SjSLI 1 (jljJJ-II 4 JL>.j»4 4 m a 1 till IJuj jjl 
3^ 14_*_cV ^Lia-u «4 jLc_<_u)) Cij^la 

^3 /^(Noachis) «£3-»» ^4-<-uL 3l 4 m<U 4 3L>HI 
i4_jJLlJI ^LjVI J^L>. 4_j|_5C_<_a]l 0 Jufc jLilil JU-OJ 

.> nil ^j_4 3j_u£ 4 jvL_u _4 

' a <1 ->■ /.. tl jL i- 1 - 1 1 lLl^j _l_3_!^ 

‘ I x_>J_L>. * 3jJ laIa 4_ulijI wLualj_4 

0 J_& C >-Le_t-u . (j\ VI Ljj-Jj Ij ^SL-«-uSLa>j_u 
(2400) L$]jJo 4 _jl3j ^1Ju 4jLe-ta]l £)l Ju-oljJ,l 
jA£l ^1 t „~V1 ciJJj J_*_i CjJl.11 11jl« ji-x^ 

* L^lc CjI Ju ^lll 4_3kiU C.<-l^ej>* ^1>- tJ S£|j 
4_jL*_<_u CjIjlj t^LI 4_*_tia_i Jljljj 

.(Eos) ((^j-ojjI)) 3 l4 mi L 43UUl 

(1) The NEW MARS: William Hartmann & 

(1974). 
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5-jaJI ^1 6-jkll 
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♦ \ Cj j->. i i^LjI 4_*_tia_Lj 4 -jLst < till 4 j| Ju 4 jI 

^3 jjlu Jl>. I Lit(jLj ^JlII ^>_a VI / e 1 A~-^Vl .,. ^JLaua 

4jI Jlj (j^£- LaJJ (16) jjj-o Juljj . ^_La^_uJl ^JL*_a <Qj>o tc-tSjSJl 

' 1 6 V £-a t-s, „I1 ^j-4 J^LLLa Sjlc. j-tToTaj CjJ u>>I 1 4_iL^-t-uJ 1 

(15) ^j-4 La ^Jla fU 4 jILa jl_j£ lJlII (12) 4J^L La 

(40 j 30) 4_jLt_toJI <Lcj-<_4j <j| (jjJu^ljJI jj_£ JlaJj . Lajj 

.<1cLjJI I^ILa 

Ij-aI 4^j_u3jJ1j ^LSjJl 0 Jl^j jcJjJll 3j-^ 4 _u!^HJ! L-cSt-ujJI 4 £j*>* Ju-£3j 
(2 ^-A_jL«_ uJl ^y2-*-l £j I aLaJjlII ^1 jLc.1 4J5LI . 3 j_A JjV CjJL 56J ljUjL>« 

Jl_uo^_II (J_jL<_uJ (j-SJj . (jjj-3 3 JlC. Jlla 4t. .<j=e-< Alii 4 >JlA JILa Jluoj Ij-Ajj 
^L c. i _ T b ((Julj-A ^j» jj» 9 J^u J_a£ . L$Ii5j_>. 4 jljL<_aj JlllSj 

£)l 4 jI» 4_l^j La t LLo-l ^JLjlU aLaILLI Ji_>.jJ «UI 4(1784) 

J ' *‘^11 1 JL^fc J . ((I ^-Lt-gJ I JI Lu^-<-u iii-1 j l_<-L4-u (jjSL 

^ 41 >> »-j u ]n c .ij . 1956 ^Lc L7 1 > ' 1892 ^Lc. jlLa 4 ( jJ>LT aLaJLc ^jljI 

4jjjVt C-<J?e ->0 LaJ 5J_^»J 4_jl JlJ Ju C. 4_jLj 4<- r ^t_taJl 4? Jufc jLiuljV L « -LA-A Ij_Ll4u2J 
4_>.^J ^col_A_2t_jl ^_11 liUj ^ ^ 14 - ^ L-n ( .. tl >• *) <"" 11 4_*_4Tu I ^)-4 1 Ls i ,i A 

c^^Liil <-j1j U<>>l cjJlj^j ^yJLlUjj.4_>L*_4 _uJ! 1 ^UU" 3-LLlII 3j1^_>. 

jL_4jiHj1 ^_4^ . J_>J1 4_}J_jV! j_Lij 4 4-lLt-A ^Lj 4 _Lc ^_J_U 4C^^5UJ ^ 

Jjj-J_3 4^ L> Ml H ^Jl Jll ^ Mill Sjlj^X ^j_A ^_t^l jJL^ J 4 ^_Jj3V1 4>JL_A 

.4_uljH]l jLiiUjl fibLA 4 ^jj>J 1 c^^LiJl ^ c-jlj U <>»V1 

j£*ii ^ ii^i! 

^J] «9-j_LjjLa)) 4_Lj^_4_4iJl ^j_A 3 jj «^stl cjIju 4 1971 ^ > a^jj 8 
4((9-jJjjLa» JJ_4-£3 14 Ju-OjJI a! A lr. £j\ J-aV 1 JujL>Jlj 4 t< pOjVl 

♦ c—<-5j^LU Cxj^LjJI ^ L> ... tl (jjJLI! 4J^|j 3 ^_jju-^J 1 Jsajiilt ju 

4>Jl-A ^Jl^.1 (J-lsojILII ^SLaI 4<LajJl2J1 Ju-^jJI L^HjjLa_4JJ 

. (Nix Olympica) « 15 Llla-l1j1 q »^u-uL <-£j -*j 4 SU r a j_a c^LUj Ja-llH 

jJLkj (jL5j 4 aL^u ciLLt-oj L^j t 4 _a_jL^ S L,^~X L^j^j IjLula (jl£j 

. (Snows of Olympus) ^B» ^w-ul ((^ylLjLLSLt-u)) Jl^c jlLa L^LLc 
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(Jllx-S 4flU(U 0jJb £j I (j_« ^JJL^uJl ! t4jjljljJI CjL-uLloII ^1 jLsr” < <iLjj 

c--<-gfc-uiJI {_y$ SJijIj ^c-4-tiuj L^jIj tLcLajj! ^j^JLI q _a 

. 4_ul^pJI 

^ujJJ ^_la_<-o ^JL*_a ^Ij «9-jJjjU» t~‘ "*■ ts>*\ ' J*£Laj 
4_uj_L>JI 4jj t*>3 tl 3j) • m <i3tl ^aJL*_a £>c (''<'*■ I (j! Juu t Jjj>JI I JlA 4_o^ 

CjI J-4_l£I JlJI tU> 3 < tl ^yjz JlJ^_« (j_C C-lS*-uz£ I 4_JLjJ1 jj ^yz 

c i) l£~ »(Tharsis) «^.<t > < <^Lj» ^_<_uLj 4 _i3tj^_a 4_3_L^_La l^^»J I 

ji-x^ ( I 398) Jjluu tL-tSjSJI t*m> (j_a 4u£ 4^Luj_a I ijl Jua ^yic 4 m 3 i nt I 

tclLJj Juu 43ji La ^Vl <__<_«_uL>JI CjLl^LlS Cjjj-C. Jl3j 
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cIiJlj 4uujl jJlc. (Volcanic Craters) 4 _uL£ju cjLa^ 

4_jL^_<_u 3jj_t-sa J y >.j l_4^ . 4_uIjul! c-^e-t-uil 3 j>jLj jju-aJI 

. JLu>Jl <>JlA Jl>- 1 4_4-3 i_3i.>- Jl Tl ^j t^J_4 jJL£ (l 000) L^Jjio 4 _<_ujuL4 

4_4u3 (jl j-lC. (__aLtTu-T^ 1 4Jj_L^_j jj) tl ^ j_& CxjI^ Ju3j 

^IjjJI *41^> nil cj^LiJI ^4-Silj *«l5Lt.u4-tljI (j»i 

JlZl 3j 4 l_4-L*J I jJljSj . 4_u1^J CjLjL^c _(_u ^j_4 L4I0 J_C.Lu^Hj Lo jj JlJ 3jujL_t!oJI 

. 4_cl_t-iJ! I^ILc jJL£ (250) ^1 ^LjjJI ^jla 4-c.j—uj £)! 

U> > m (_yic 4_j^I^4-JL*_4 4 m 3 < nil Ci**- ts\°\ I IjlSLaj 

4_La_>JI (JuJulu ^ 4] U .'se.iu.a t±U5 .(J_l 9 L^j J14 C. ^LJaI! 

4_cj^UI CjLajjU 1.1 ijr Lc 4 m3 miU ^L^-c JlLcL t4^1 M<Ci t mV 4-oj^ojJLI 


^;>t*Jf £iLA$aI? 

jj-uaJl ^ ^ 4_jjul jJI t—Slj^Jl Cj I JlJ 4 I 971 ^ j 4 4^j I 7 ^ 

j_t-j-4U jljljJI CjL_uLuij £)£LcI 1-4^ .(jjlll 4uufcb 4 u^L>. t4ujjjj3ji~ll 

^_j_l^ jlj jJ-^J Lse-tlaIj ^_u-^31j » CjIjJLq 3 Jul! Juxu a a a 3 U> j ^ 

<<(j_aulj_jj_£)) 4 U i d ^r\_j ^_j_ 4 jJL£ (3000) (Jj-La-j Jl T <-4U CjLuj>JI j Jut-La 
1 100) (jru ^jljuu 1 Jla (jlj t(Eos) a 3U;*j (Coprates) 

.3juJu>J! 4-utJjJtl ^iUIl Ju>.| t»l 4 UH ^JljI (J \J ^ -LU 3.^p_4 jiu^ (200 

4_j_3tuj_4 ^JL*_4 i4_uI^jJI l^jJI (j-° jj-uail ^iu I Juljj 

3L4oJLI 4_3_La_Ll I Ljr £s aW! 4 -lC. Lt-tfuJ 1 lLs j_La_>JI £j-a 4_L_aL_u ^JTl^u i3 JlJJuv 

c_jIjJ 1 ]I l<>.» CjIju .(Hellaspontus - Noachis) ((^j-ou^lj_u_u}Lui>» 
. ^JljL4 1 < l_4 ^ t £-lxu2j3 Lujus. 4 j|^JI C_-U?C_>0 Cujl^ ^Ull 

CjI_4j_L*_4 4_L3uw »l 4! t tl ^Lal t«9-jJjjl_4)) 4_LuL_uJI Om-uaj IjlSLaj 
^ lr. 4_uljjjl <_3a-oljJtil c-j j-lA cJ!Uu ^_La_<_u ^J1 ul 4 juv 3 JlJJ uv 

I Jl_A CjLi-luv (jf CxJfcuIajlj . IjJLa j-Lt^ 30 ^_Lu diLcLaujI ^ U ,,, 11 1 jjt 

L_a_ilaJI CjL_4jLl3 C Jlu Ij . ^ (I 5 J 2) (jyi LfcjLLa^ 1 t-jljJlIl 
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gjll a I — I 000 (*) 







4_l<-u_Lj j^SLlLuJ 1 ^j)^ 11 l2j Li_u_>iJ I ^ji_A 3_}U I <r« *>< i 4-*_tiu^ Li 

«4jj U^~4.-o»^J^_o*» CjIj_ui3 lLILlA I ^JLc Jlj ^ jJI . X60 £>£■ J-33 V 

£)l JljV c-tS^SJI (j-^W cr^l (Geochemical) 

(^jJI »jl ^ «*Vil (j-iL*-* U-* UJ^ 

« 3j-L iSJ' (jjQ J^u£ JJlc 

1 ^ * j~~ t3jjl_j 4_u!Ij_& (J3^ t LiJ^jI 4_u^ j^_3_jillll jj »-^tl i"\j q Us I US 

J-C 1—uo.j.j c_j l^_Ii_II (jLS" tL-3-uo' j_aJI 0JlA jUx. (jr^J * 3^_l^_4 «LuUu lLsU-jI 

cjIjLu 3jui/ mij ^jJt j-«V 1 t IjIU jJLS 20 j 15 j_Lu cjUUjj! 

*4_j^-jVLj 4_U->JU t\ j-^JI JllS 'j^.l aV 4_3&_uj 4_ulJ_^>JI 

. ^-u-4-tIail 4-JLtiu 1 3jl^x><J 

IO-^jW 

^j-a 4_3j)^_*_a fcJ 4JU Ju4 JjU> 4« 9-j_ujU)) Cx^-cIdjI £) I Jju 

<_J&VTCxUojI (j! jjuj • 1973 ^ jo ^jj 3 « 10-jJjjU)) ^ *^3, ,.tl 311«> i 

tjr JI CxJ^_>. t U"i 3 ;Uu c rth-^ej t^jjJ.1 (n i yc. jj) 

CjU j-U-11 ^JL^IJ-l ‘ I 974 ^jLa l JijLU^. L_tJjl Jla 
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jr]n I II 4-uljjJ! i n 1^-il^jJI g-l Ml < 7 'll Jju 
I j» IJljj jJajjJI Ij-A joJL*js 4j|j OljiJ 

olK (PJI JLtfl jl!I oU^UJ! <>c JjL^ilJ! 

£JJ dlJLg.1 |.-V~' 3 • 4 J <>ijVI 4 j*\l <r? tt JLlsIjJI! 4 to i nljj 

!_ 3 _!^£ (ji_i c t >.j \jSj diLiisljJLal . o V j 1 «/i~ II ajjt 

L^jj^ (jS’J i U i <ij JjjJLi jj_jl tiibLoj 

jj_ls O-il^ jjlj .^LjJ! L^J 0303 4 jjI£j_i t. ' i nlj|j 

j»Lc. (_,-3 i.*i ir JLS «7 J 6 j_LjjLo» £j\ " ijl i ntI 
jJLl£ 4 ^I t ~ 2Jaj_i 2 _l£IjlJ! ciiLo^L*JI ejjt 1 1969 

j-». tjJL£ (J-jjllssIjJI jjla ^ 1^. (Jj 

i(Chaotic) «4_ lL j i% U» (j>i > j jj ^ k (j^o 

oL>.LjJ,! iUi iijciiju4 jjjI jJI diLkjAlIj 

■ -....jt L^jf ^ 2JV.S Jljls ^jJI j^Vl . 4_t^1 jJI 

jJjjLa» jj_ls (j-sju (jl . 4 jjIj 4_o*jJj_o* cliLb^j 

tfj_& (Jj-lj /jf-2 4 _L^!j to 1 Oj-gls I «7 j 6 

^l_3 j-lj-c T J 4_tal^ j-lC. 4j>. j JUj i4jj-i1jJ1 oLAjj-IJI 
Jj-lfc J-& fJ Jb . 2 |>| at «tl 4jl lull oils til! jlj . 

j»! S2_oljj oLs-Ljus JlLal 3 -&IjJI ^2jJI 

j 1,,1 (_yll! jj) i^ill 2 jjL 2 l i4j^sj^ tilLuk ojI^j 




g-jUJI ^1 ^jiJI 


^ 1 .>* A11 rj * ,,, 1^3jjv! ^Ull jj-t-^dL t«Lu3ojVl Ju-^1jll (j-o Lfcjj$_i-^J 

c-t-t-ulIjoJ! J-L-Ut-U 4 _jLjlL_uVIj . CjI; CjIo Ijj 4jLt_i 4_jI jj »J-L^u La 

.4_&!jJ1 CjIoI < iiU 4_Lc. ^_laj La JiSjj (j! < <n 4 4_ujjaSLW I 


jd! j$A! jtUfcy J^lf ^dLU 

«lLLj 1 jjJ,I)) 1 L> / < SjjLseJLo 1 »j-^e-Ul JljV 

«-« miIjoJI C-LjL^j .3j_j_l^ cjL^Lcu_a jUt" ^1 ^Ld! ^uLd 4 (Mosaics) 

j L.", ,,,~ 4 _l_L3_j J)j j L~ ^Ic. 3j jLs CxjI^ U£ . 4 JLL 3 4jj lj_j d <>> All A ,,. < 

3jj_(-£ 3 (jr 3 J^oj W (j^L ^ 4 41b Jo 3 jj_u£3 L>~ 3JlJ Jo ^JLla ^1 j-LL<u 

4.C. £c_uLLa i",Uf I JjL^JI <?Jl& * g> 3L < 11 ,. A it CjJoI 4_$jJu9 

d 1 /n ^LJ I a 1 1 ,.. ^ i t 


(Surtis Major) «(^j, j^tl ^j-a-uj-u-u)) 4_3_L_U tdllj Jla 
‘~^ ^ Ls I . 1 3 4 . 4_l^I J J^JoLba 4_j_bsjV! Jlc^IjJJ 4jj^Jb I La Jjl 
Ju9j .4 _cjL 3J1 (Streaks) 4 j r.L*_L jJI JsajJaoJL 4- !LL a L^j| 4_uL-bdII jj) <<otl 

d q a 1 j_3tJL« ^j-SL !j . 3^—ulus 4_A>j_3 L^_ba <_Lao (j I Jbo.jJ 

^ jr lJI 4_J_j|^_I(JI L_3_usl j_*JI <>L>«jl JLL4J dsjlaoJl 0jJb (- i \ C. I (jl t <( 

(Sand Dunes) 4_iLaj ^jLl£ 1 ^ cJiiidbj 4 «9 _jJjjLa» 4 m 3 > >itl 1 - - 

. ^IojVI (JMJ1 j 


d Uttt|«^il|jlt 

1 ^ ~i 3 1 -%. t_ < < nljj (J-C J-l-O 4-t^ljJI JojIaoJI Lfc-bslj ^-Lio I clLIjuj 

j-c jf i4_jjLl jJl cjL^jdJl j_<a LLol j_LL33j l £\jl <na (jij t3juj Mill ^LjJI 

c_3_tol jjlII 4£jo (JJT< < mj (j' ^_yJLJLj *(j^joi 4_t^lj-c^jJLcc ^I 

.4_J_43jJI ^jLiiSLII ajjt cjLaIojI ^j-o t^LjJlj 4_ul^3JI 

fJLc 4 Jloll Ijuk 4 j1 »3 4 n Vl ^LLL*JI j-$-uj\ Cy*j 

4 J (^jJI (R. A. Bagnold) « jJjJoL . I .j» ^LUj^_lII 4 
. 4_u2Jj_bVI Cj|jl^_5fcj-saJI JLajJI L)^-^ CjLb^SL 4 1941 ^_>.jja 
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gjjoJI j9j^> 6j9j 


* (Wind Tunnel) <<^1j-& c_jjL>o JUj» ^ JUjJI 4 jjj>u ^.lj^.1 ^1 Cj 

. Uj U, \| ^j| 4-cae.LH j CjL&jj (JU-> CjL&j^J 3j^ 

jl jJj! j_j (j_c 1 (J ^ (jr it iL^lj_>. i M-%. jl cjLajjUI t4_^ljJI 

^LJLjj .4_ul^pJI 4JU>o jl ^Ljj-JI 0j-uj ^Jill t<-j|jILll CjUlie-« 

C-uLS ijjkT Juu ULc 4-uJajVl JlusIjJ,! (j_a ^ylll Cjlj-uuil j)U 

(^JL tjj > iiAllI I Jufc 4-&U.J (jl ^U>V1 Jjuj . ^IjjJl CjUUoI J_UU 4^5£_UJ 

jJjjU)) 4niii nil jj_uo L^J^toI JlS tJajia->JI (j/*nn (jJLuk (jl t(jJU« j_al 
Jljv 1 3-Lcj Jlj9j . (jjJLII jcjU jj>.VI 1 g <Ann Cij^lol Lq-Lu t(jjU| 4jSt.i «9 . 

,C_j! J^\ Cj Ll-U->. .jAjU j 1 4(^JjUI (jj Lilli I Jufc J_U_U_l2J Cj \-U2> Ijl3 I 

CjL i-l l>J' 0jJt> CjUuISLuVI cJilHitJ dlljJj .q mi-%. jjxVI 4 is~>* )j ^clj 

(jl jl tJL>JL! I jla Ijjj <^Lpl ^-c.j-i-u (jl US 2LflbiJLI 

. 4_LtU>Jlj 4_S_j_3JlII <_jI jJLlt Cj 1 —l- l - l > . J-4^ 1 $ >S 4j t4_c.j-<aJI 4_JU ^LjJI 
.4JLjIs jjSlj 4 _<^>.LlII .UjU-^.tl (jU 
. 3j_U-£2_lll lL jU-ltl i- l i I II i4-C.j < nil d L-lu^lijJlJlj ^LjjJI 

(jl (J_udj 1JI j ^ mi tjcJjJ,! jjje_t-saJ lJi_lU!I Cj jLji_>iJ 

»1 g I ♦ tl ~ 11 (^jJI j—Jk£p (jl (3^-^ jj-sr 4 -ckjJ^o-JI 

.4J1 


Ij) t^if, l i. (jj) -V tl c h <s~>j ^U) -«*UU o^*} 

tl 4-jj-j^r t^\ !' CjU-l-oJI (jl J-Aj t UajI 1 j<?U?<a jJuj 
. ^J?e_>dl 3j—L-lSsJ I JJ "*■ »^tl ^J_«_U I C-<-£j wLciiS Gj (jl jjSUi t4 1 tlj 
jj^JI)) (J^UlII (_^JI 4 _a^j_ 4 (jjSLj tUUjj (ju (^jUI (jjLoJI jjU^UI jj 
tSj_ut_t-saJl cjLulpJI ^ cJiiltitj J^UlII I.(Geochemical) ((^jL^S. 
CjL lj - ia JI (jjJ u n i J U -L l j <£jJ_lU j-^-Vl (jjill (^1 L^jjj (^1 

♦ J-UJU U jj_i ^ j J • 1 11 


QUl^ll^^V^Ut jmi 

(j_4 J_ uSLI 3-LX-U U tJ_U_ au2J U (jjJ) 4 _^JjU 3 4J Lt-g-c ciU j JtJU J 

Jl3j .«Cj U.I j» j «CjIj_^» 4_tic IjrtiUl U 4JJJ- 5 j_tla ^jjJu-^ljJI 
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g-jUl ^1 ^Jkll 



(jiuu <*■-»■ i^i'^La i(Meridiani Sinus) <_oj^>o» 3L>, .,11 

5 i mi (jr-alj-SJI ojj-lcs Lo jjl Ji^l (_^jJI jja^fl .4 jjL*JI ^Jiillj . 

3j_jj^s (_^Li oJL^G ,>» ji£l (j-uJ 1 4-^.1 i ts> 4-uLo dsljjja 

.j^J| (jjs 

k_ ( t'il^j C< t ti j I iCjl_5_L2J 1 (ji iLuLGml! jj <11 c^GjI ^lo* 

3 U inl_ j_i La>3 _i j «a~ l_LSL«-a j<sJ Ultlj ^JLJ! jjjs (jr ^a^ej "i? ■ U inj 

,-,li J < , ...l-.t l 

jjLi (j j i ii i«oU.!^JI» CjjsLs* QJ it'll! 4 1 1 h <Hj Lol 
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gJJjJI j9-u» J.Miin'i ^9 6 jJj 


I J_& ^ I IS>\ JlJLS ^4-J ^4-4-9 L$ji 4 -uLl^iA11 jj i^\tl 

t«9 . ^_i_Jjl_4» Cjl_i_ul_J_3 ^ t3" ' 7~ "‘ ^ ^Sb^l £-4 1 J 4 ' f. 1J (" 1 L 4 IL 4 J < ■ .'A~~.ll 

(_jiuu Cijl^ (jlj ,^JJ_U 4 U.I JjLu JLt£. jjLaJI 3jjj_LiiJ 

jL^j! jj-c. ‘J-jVj ^1 tiijLui! ji^ 1 Jl*j L4^ diLjiLiijJI 

.£JjJ,l ^_La_t_u Sjj 4 1*> 4 

l^l'^l J13 l«9 -jJjjljS)) jniil iltl (jl u -& 1(J^2J! 4-4cS^L>. (jla till jj 

i<L2jLj_ a J| tilljiintl Lilians ^-la j-u ^ 4-1 Llilj-LiHJ! (jl 

. jai.V (jKji (jjs a-I ml JJ Ijja J 1 n <ii4-><J Lc Igj t . » 

l_£l «l! I JLifc jj! (jisljJLaV 1 i n 11 a>jl 1 " c. 1 (3^4-* ^ Ijufc (jLs ^xlaJLij 

^ jj-4 L*j|j]| ciibLj ija^Lc. 

dlj-u iiLuIjiaJI SLpJI jjas <jjj I -9^ 

• jaiUJI <^3 J? (_3-4^Lll 
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R. ) ((Q^IuilLji . I . j» ^JLaII Jjja (JJLlA 

^c-jjJ.1 : j-A 1963 ^Lc 4_lll (A. Lyttleton 
£)Lj J_jLSJI t 

(jV t (J-j L^-T(—xa 4 j mi 4 M»tl 4-^j)hlll JUJjJ! 

4_3j_*_« ciJJjLjj . 4JJJV JjjLJ ljl_4^l 4J 

{jjd 4j> It) t<QJ^J J< Mil ( J yliJ! jljll 

jJ l-lj 4jI^ tcillli ^j-o L^cjj . JjLL^c jl 

4j9Jl11j !_}Jc^J 4lill£j i^jjJl! (-JiA^aj <jt 


. (l) «^j>UI 

Jlla Ju-oj jj-o IJu 9 »1 aUfl I jlj 


CjLu^IJI jjLjeUj 4_t£. ^jLa^Ll* (jl-3 t4JL^U 3 jla 

Cjlsl iVKVl (J I J_lC * ■ to 34 ?rU,„ll ^Lc. ^iJI 

Ur hL J ts~Ti 3~ t((9-jJjjLo» 4 M 3 t r(11 1 I M ijy I(il 

CjjjL>o (J_i ^ t*> , „ tl ^JLc ^ ^ tA\j U 4_£j_*_a 


. 4_J lL^LSCJ Loj . U , ,,ll | Jufc C-od Lc ^j| til!3 


t»l 3 II 4 m3 i <1 4^jj>. tJliUI Jj« ( m 4 
Gravitational) 4_uI}L>J! JLse_« 4 -clA 4JVj 
jJa ^JLjJLj ^jJIj uLljj^j ^jJI (Field 

(jl cdJi .4-tlslj ^ Mil 


(1) William Hartmann & Odell Raper: The New Mars-NASA 1974. 




g.jAil ^jkJI 


,j] J? tt-JI^J>JI ^ I jjt Lt> jJlh 1 l£^ 

/d / j A ,., tl 4 _j_jI}L>. JLse-a j3Jj £)! JuV /^t^>, ,.tl Cl>j 4->-l < <io ^1 

tjLa ^LjJLjj . «L>.L_uJ.I oJJt ^ > JJD" C JlIc If&j** LjII CjJl>«jj 

4-l>» jJ^_L>Ji (_«< dljj^Jl ^-Ic. 4 _a1ju Jju I <~*1 <1^U> «uVI ^>j_a 

•u^h 1 

jji^TiJl ^13 (j_a_jJ jcjjJ,! ^jLj jl ciJl_LA (jyj^ Lr^J 

cillli JlSJj Jiu£ ' ^ ^ Ju£. 1 -a- U1 A" «U *(J^ Mill ^3 

4<Lj_uoLI»I 4_o_u 4jI_U J^L>» 4j^-ua_JI Jl^Uju (ji CjL-ajLx^ 

4j I ^-J-C . ^ ~ ^ U,; t, 1 £yu\jb Jlaj>o I^LClC.1 CjVjL>JU ^JlA Oxj JlSj 
tU ^ Jl_Lc j U <? H Ju>-j Jui^ t«Lul_5ejJ ^jLu cJj) 

3_}l_C.J . ^ . U. ^ H j USfl c h is\b {jJA I^ILc J-Lt^ 36 jl Ju2_4-> i^JjJ.1 ^1 jTu-ul 
: 4_jJLliI 4 -l<_uJJL) <(^_I^_ulII jl ^1 11» ^J1 jLtfuj 

. (0,01 I) JjLju 4-n.olII oJlA (jl Jl>.j Ju9j 

.pfc>~ /a LgjS llil /^UlA"It ^jj-laJJI jjJl>. (j-* 3 

bjJ^j 4 j1 i k^. ^JlII jIjlHI t rtt <>» 1 / JojI jJLj L^jf L^iLuIjj 

^laiilll £)] cillj .(Dynamic Flattening) ((^ySLusLujJI ~UU~th ^oLj ^j_ju 
^jJI ^ J ^L-LjJlJI jJsaJLdHil » cJiiHifcj t<Luj) <^>H jj 1 ^jJI 

JTl£J 1 (j-uLjJLa 4 _jI lil t4_uil_>JI JLae-c CjL_uLl£ {j-a c < < h'sej 

.445SJI 

jIjla ij ^ 4J jjJj t^t-ula j-4^ ylj c__<£^JJ lilj 
^Ic. J_jLLII I Jl_A jJJj i3 jI JlL_uVI ^alj j-i£. 4_uIiL>. JLse-fl 

(jVj .« ij ySLLol_(jjJI j_LaidH]l)) jl JlS-o JuJl>o 4*1 U < mI t^jljLA 
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Cl) Li Lx_u_><J I j|jS t<- ^ j- 4 jLlJ^-3 « ^ jjj 4^Jp3 )) jc_JjJ.! 

OjjJa U4J ^^SLuaLajJI jcJalalll jl ^1 C-c^ T al 4 L^$Jjl J_a (jr l^. CLojj>. I ( _ 7 lil 

.(0,0052) 

51 * ^L^JjlII ju Jjl>JI 3jIjI 2 «>><^1 r,t1 ejjt dol jl3Jj 

jl * 1950 aLc ^ jLj»l (H. C. Urey) «iSjjr> ♦ -*» jl£ 

4_ti_L>. (J-uJjLL^j lLILlA CxjI^ til 4 jO^>niid Ljjl j£L$j jOj?e-u-Lll j\j|_A 
Lg_La Jll CjI rt i U jj-S J^j-j dtjl£ l3jj 4_ul 4 3 U U1 l ^£i 

$Jj) ~ 1 nVl ijr ^i t- i i a 1 11 ( jr -A (jj-SLj jJ5 i4 _lIL*JI (j-uJjt dJufc (JlLcj .4 sI!£ 
CjL<_oI_j_SJ! G L 4 ] j^5u jl jjJij ' »>>tl jrjj <>V<tl < . fcsj ^jJl 

-jJjjU)) 4mai ntl jlTi < til JlIc. 35^>*LU 4j^j^IjJI c-jjLseltJI dtTuJ I Jl3Jj 
jJL^ (19) jl jJLcj t h t<~i 1 jl ^ (n^v c 31-L. t«9 

l"\\ • n~\j a (j-H— l-A (jl jj_uaJI C.<-5fc.Lojl U£ - ^ 311 aj U>d 1 a \ j_a IjJLo 
«(j_a_j_i_ujlj)) jlsLLa (JlLo - d > >. A *»- /11 i_Lj»j JlIc Jjv4jjL£j-J 

.(Elysium) YjjjJW j .(Tharsis) 

t((9-jJjjLa» d L A , ,,11 4^j_s>* 4_<_uljJ j_« 3l31caJll CjLjL<-u->JI Cu 33-v. jJLlj 

( jr JLjlj 4 £j->- 1 ( jy 5LuISL lII ^-Iai.3rJI ^ (j-tui j 

jc_j^U <—(J5 Lll j)l clJj j_3Jj 

j-a 35j^l_U CjL_uLj_3JI CcluI JlIIj . JljvI 4jfc^j3j Lr k. Jl3xa 

c_jJljJl1j (Jj t4Hjlj C« < >m! jdj-1,1 (JJJV. L^djjj 3 Jl« jl td m3 1 (lit CjIjjjJI 

^jlc jl Jl£j_j La 1 j_Aj . Laj_j (18) (Sinusoidally) c-.<_lj>J1 4 »< ■■ \ j_sj 

t ji jUSll jrU jlaJI dL>oVI <U 3*4 Mill ^ULIuI 

1 * 4jLLa j^j jwcl j_Aj t4dlpL_ul JlLc. ^L>oV! LL^jI (Jj 

. »Lo lx ll j_^ jjl& ^jJ 

j-Lsl—Lo jl ' d < J A ,., tl 4_5^_>- 4_JullLa j-o 3j^»lJ,j CjLjLuJI cLLu I jLLlj 
4_3_La_La ^I (_yLl 3j-o (17) (.. 11 dljjJI 4 -l.uLv- Jl^j t4_ulpL_uVI j\^lj-pl 
((4 -u jP<^ 11)) jj^l] j_uQJl djulapl 4^^>J1 jl ^_LdI j-«J . d-tLaj^l (_y^ 
d ii U 1 a j"t^(^jJl c*< 1 jl>.Ij jj^u 3^_tlL3 Cjj_cu^ ^pill (Tectonic) 

jl (J<^ 1 V 1 lLLJJl_J^ . (^JSLtTu ^Ll^Iul <**< ( mI Jl^ t(((J-O-LUJJId)) 

" 




4_j^Lj Ij 1 t^s *\\ 1 ♦ ( j_4 (_j^_Sj t^c_jjJ,! <_£$£] ^-uju^il jSLrJl 

. 4 _u^dj V1 3j£JJ 4ijLx-4 ^ >UUa 3 j£” 4 j^ * (Triaxial Ellipsoid) jjLe_4 

(JiLc mi t 4 3 \~t 4J.I CjL-uLj^JI <j_4 3j>l_I,l Cj^LlL^TJ' j-uHijj 

jl jljJL l1jL_uLx3JIj > 4 ,,,3 <. tl 4» miVLj glijjVI jL ^>. 1 cjL_uLx^ 

4_j}Lj Lc j U 4 t (jl ^1\ 1 1973 ^Lc 0.43 

: 

3396 = (105) JjiaJI da->- JlIc ji t-3-uaj Jjls! - 

= J U 4 L-3-uaj Jjlsl ^yic oL>o! ^ ^yjl jTLojVI jUntl . 

3394 

.^K 3376 = ^ «U3tl j-Ia.3JI c h i**i) - 

Jl-Lc. jJj-LaJI < t^> -v. ( y\_i JlT(- 4-> 1 ^ t"»4 t ^ 

4 3 U } a ^ 4_JL*JI cjL*_3jjJ,!j t(Syrtis Major) ^j-tiLll «<j_u_uj_u_u)) 4_3ia_U 
. (Tharsis) «uj < <ijLj » 

Jl>- j 0-L>> 4 _lL>o c_<-<-u 1 jj 4 3 U> < a _}l_ 4^ 

^^^ 3U> #t 1 ^ U>,jj| {^yzju .^ILc jJL£ 3,4 

^yJl 4 Mill c-JaJill Jilc. I^XJj tt_ «( (j-A 4 t till 4 3h V 4 CjLLlL^j ^jl j > m~Ci 


Ldl C-<->o 4_auiuVLj L_n_jIaJI J_lL>o j-lC. 


JsaJuiaJI CjLcjJL*_4 C i.n-CtS*- Jl 3 t<( 9 -jJjjLc)) 4 m3 mi tl 1 gl 4 ->J d<jl^ 

CjVjLla 4 U,, ,,1|^jj L^1jj_>o CjLcjJLlII 

CjJl^TlC ' tCjLoj)Ull oJlA (Jj) ^Jjlo Cjl-4j)i» 4 ^Jj 4 jjHojjLj 


^j^>1 a! 4-L<-gj ^-uLj^ ^ylc, t^l^_4->dI C1<_>0 4-»-tTuVlj t ^jU>tl ( J_Jl>o 53.4^ 1 


^_lC . ^>. J -C lXJ ^jJI Jj Mi^jl jl-C. 

4_j>»jJl_j LAj-jLUJ iBjLjLail 3jjjL5t-c CxjI^ 4 ^jjU.11 ^>JlA {_) I 




4 ♦ miVLj e-i-tlaJI J_jJUo 4 j i 4 r Cj_jI^ c__<_jL>JI 1 -4- L u 



cjL!L3-j>Jlb .l-uSjSULI i_s^LiJI 3jlj^ 





4_loi1IL Lj^3 Ij_u'G CjJl^o 1 ^ <S t j t <ULc, fi ,j />>tl 4-t_(Tu| LlLiuj CjJl^o £cjjJ,I 

<$->- ^! JiitlL-u Li . j-LL>i.I» 1 ^LLlxJ . 4_pe_<_aAljJ \ 4jui,>U 

(jrU lUjjJLI J_usjILll ( h<? nil Jjj^£ 4jUa»VI <3^^ (jr^ 

CjI^_j_cLSLJI L^_jjj_us U_S ^ U ,,. tl 4 _l3I j»c^j jls j t4 » m.iVI oJJb CjUuLSLju! 

l"\\ j U ♦ n ^j-a I 4_j_s l^-cj-jj-Ls J-u^lij LT lc- I ^SL«I US 

^LljI 4_t^L>.j t4_tjjS JjUojJ! ^1 J-sr~ i mL t<(9-jJjjU» 4 nrt i nII 

Uljj (j- 4 *—j_*JI oJufc *iL<jI tU <T<I~ jj) <«MI CLolS - il . 4 _uI^jJI t 'ii t<~<\ jjlII 
^_c_SJI J-U 3 a a t<~>\ j_>Jl U .' T ^ 4 _j_ 3jj-k^I ^JUcll 4 3h-V a 

<l « < m!^JllUJI ^LLaJLlIj t4jjl^j-jil 
jj <II w 1 ^ Ij cjLcjJLJLI ojjt ^Lut^j »LJaJ 1 c^l U>~, ,,i 

( fiTl 4 _J^Ij-C^J^Ld Cj^V.} Cj-UcI I 

cjUojjJ, 4_uISj_lII ^_U1 {j I JjUojJI JUU Jjj < < > (jyUj 

. IjJL* j-LtS (20) ju)3 (Olympus) ((^^j- 4-Jjf» 

t£c_jjJll ^JL*_« 4_^l^_c.^jjlaJ Jojlj^k ^-°J £>SLaI Uajl JjUojJI 

4^lj»cjjjkJI J < <il ( j r U (20) JjaVI (_yU JljjJ JkUu 4 j9 Jlj 

mi ->o (jjiujii ^ui»ti J-4 ju (ji (j-^ J-Uuu 

♦ < _jS~^SLII ^t«s«.<t ^ <1 < is *A <tl i<t-uj^^ JjUujJI o^xjh 

tU ^ IjjU>.I t^JjJ .1 r o Ijju-Oj JlII ^UUII JuLlj 

^LjU_ 4 (jjSoi (Sinus Meridiani) «^jljJLl lJijj^cJJI)) 4_lUl<u jLU Jj-UII 

^ jl ts> I 4j I j J . ^c_JjJ,l ^JlC. »1 j^tl £ JllI t VI ^ 1c. J jio (_La_>J 

»1 gUfl ^^>-1 ciJJjJj .c-tSjSJI 4^j^>* (j-uUa JlIc tj-cVI I Jl^j llUu^hJI Ll»-<.^» 
{JT £i lj_c^_i^_U> ^JUc t ^ ^ ju c. LT U j a <^\\ jJj-lo (_U>- jLo^l ( b7 U 

4_Aj_b Ur-^3 ' ((qjj-jul-uj)) 4^La_L4J 3jl_ll 4 j^jIjJI 4_Aj_oJI c h i^il't a j-Aj tC^jlj 
3 JlC lUUIJI J-^-uJ js-iSi 4 j^jIJ 4_Aj^ jJSwlJ i ^_3j 3^-uLua 4 j^jIj 

I 4^U-^lj .«9 j 6 j_Ljj1 _4» 3,,, 4-Ut-u!L^J 

4j4 < «nj t(Airy) «(j;j-j|)) ^-<-uIj 3j-uSLII 4_Aj^JI 4j^ t nl) J-tUo ^Uk 

.(Airy-0) «j<?<^>-(j;j-j?)) ^oL» ^ 

Jj tt Utf4 J_La_<-a] U>-J-C t «9-jJjjU)) 4 M Mill JJ-l-£3 Juu ciUjuj 






* I A I ' '< 1 1 ^C_La_<_uJ I I Jl^J t ^4-1 ‘ la X l^_>- V L_U l_4_U I 1 < I l" <"*• 1 > I 

t JliU (J-U-<-u ^ylt^ . £tJjJ,l (JSLcu £ula>^ I ' JJ »^tl oJJb ^J_jJL>0 (j! I_4^ 

JL?e_4J 4_t^L>JI cjL^uLlIII <-j1^ V\ts>\ 4_LuL_oJI cjL-uLls 
CL^S 3 jJLZU jJ! f 1 Llail ^ ja. <>L >Uj 

. Lbtxls J I (J I jhil 1-4^ 


CjLl^IjJLsI lLJLLA ,jl-b tc-x^SU! ^-<-ur>> 4 JLj_4_*JI >-< 1 3 .U. 11 ^c. Lot 

Jj 1-4-4 ^JuJL>. <■ > 14 £)l 3jic jj_4 4_4JJu3 

lJloajj 4_Ll£Lii 4_3 _ls_} cjL-uLja 4-4j_L ^jVl 3 4 11 

CI Jl£ <GjJl>JI CjL_<_uLuiII j_j£. . 4Jj 1-4-4 ^jj>.| J-cl3 JlCJ ‘j k> 3tl 
(j-u_Jj 4_u_uL_<_u! 3lJJ (_^Lc (^jlbteJ tjcJj_4lI (_yl».|jJ! L-JL3JI £)! 

(_ r JLc 4_^c_uo I j 4_jj 1 «9-jJ_Jjl_4>> 4_Lu2_<_ai1 CjL-uLj^ JlJU c 41—4-i-ftJ I ^jJ 

.^jjJLl 4 ♦ jU 

<UjI}L>J! l_3^Lo*Ij /^U > ..tl jSLtlaJ 4_3JjtHil <(9 -j_Ljj 1_4)) LLajl^j^ doLs Jl3]j 
Jl-4-ILc.I <jL£ 3^ 1-4-4 I 4^JlJ /^U>, ,.tl 4_p-jJ^_p>> (J-iLgsLaj 4 ^j_*_ 4 ^Jl 


. JJ) <<Q ) I ^ 


u "( 3 Ul < 4 ( j-C- Cj1_4jJLslJ. 1 jJSj JL-Lc 4_jLb t( j j SjL l Jlj Jiiil Jjl < < > 

Ljr £i 31 - 4 -c.^l cjL-uLiA x(Elysium) «^j? j ^ «< jU» 3 (Tharsis) «q>< j <«»jjj» 
Ju9 t (Hellas) ((^^LlA)) j t(Vallis Marineris) «(^j^56_jJI 
t^j-uJjl tl £ JlA CjLjJ-^- 4 4 ^ (jyiC- 1 JlC.L_4J 

jLJUJ . 4x.^lit_4 4_ul^J CjI 3lU ^j-4 (JJ-&J ^jJi 1 ^_La_<_aJl 4_t^L>^j 

_^-4 J-L->.jJJ-LL^-4 ^j-^-4-5 4 CjL-4^JL»JL1j ^-J_4->0^ 4_*J>-1^_4 

Ll-^jJ (214) (j_4 j_j I 4 _*_jj 1 c 3 j r (j_4 «9-j_ajl_4)> 


*Cr^ 


4tfj*S»tl 4-J^JIAll ljLa^II —I 

. (4-4-JJt^ t^. , ,.) 2 ^ ,,,rtffl J_LC CjLa^ - t 

. (4iuJ^ c < < o ljj L^J 4-4JJA ^J)U «.)) dll j CjIa^ t_ <, o ljj -1_J 

. (4juj/Ij V laI^>-) 4-lLlv t_ «i dtjj -_>. 

L^-<-<-<.u jl 4 _uL£^j Cj[1ujS3 L^j) J^^uJI -2 
.4_ju_u!j (Jj)^ i a l^MIl q-a CjLu^j - I 


76 




9^?9 5-J-JI d 5 -* 





” 




. -d U. , nj"i a J&' " 1^>U! ^J-A CjLlj^j -<_j 

.SjJlZUj 4^ a iJjq ‘ '< li>UI £jja CjLu^j -_>. 

<j£\j^\ -3 

. L&jljJfcJ C_jLulJlj J_>» (JlLc 4_JjL£j_} t- « < oljj - I 

. Z>J-jJuu3 L_kjjL>iJ L$J (, ^-tiljj -_>» 

-4 

.jL^jVI 4 i mi" CjIj_l3 -I 
. 4_jjIu-u-c ^Jj)^ ( a Cj Ij_l3 -<_j 

. JSL^I 4^^ c^Ijj 

. j^. ^ i_^ljj-j 

i Cj LjV L<-u-4 ^_L £lj-u I ..£**« t dU-v. it-dJ j C_xJ^J Jlj3 J 

. l_^_Lc (JSL! 4^.^pJLa £-u2> jj 
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jjj *o-olill u>^' JSIjl j-i* 
U^J ‘ d* 5 " ubi-^ 0ih4^ 

j»Lc. ^3 KjiJU. di^Ls-jo <_ita£ u^3 La La^ljl 

. ^(Dean Swift) ((C-Jli^-uj ^ JlII t I 720 

<jUlVI 3jL^_JI t ) ^jLaJ jjj Ls 
«0 j) j ^ (^jj^jLs)) oj»£i 1744 ^Lc ^ 

. 4_l£ Jlsw! ^ (Marjorie Nicolson) 

CjLaJj-a Jl>-1 

o_3Jsj_j ‘ 1750 aLc ^ (Voltaire) «j_ljJj_3» 
((JLfc l_sL_uT» ^JL*JI , ,.\ ^yuLfJI Jl> JlIc jj_aV! 
<LaJJ^ ^ j>jj! (^jJI * 1877 ^Lc ^ * (Asaph Hall) 

Ju9 4 _jI «£c_j^-U ^-jl^3 t—3LiTaT^ 1» 

jj c . <_aL>. 9. j_u^ 4_Lc c^-i-u ^ mi-v. 

* 1877 ^ t*N«.ir-1 | | ^^_j i_dJ j 

1 ^ t«l_d> <,_^L*_u I»(_0LtTu.^ 1 

( jr -3 4 _J_£Ljj__aVI 4_Jj_3fc_jJI Jl_U£ 3J 4 ti mlJ-J ^_j Ju9 

( j t Il3L_>~ (y^-4-L.uS*- LllfT La^jI ^-C.J 4 ^j_La_uIu Ij 

cjLL^j 4 j 1 c. (j* 3 <1 > >< tl *LJ-c 3 Jlc (jl£j 

jl <i 4i Bjjjj—aa ^1 IjjLil JlS (ji r Mill 


(1) Willian 


l Raper: The New Mar 


1974. 



g.jAil ^jkJI 


^ Jjlj ^jJI (Herschel) «J_j»j_A)> ^uj .^j>U 
(150) ^ ir. Ji_jj_j L4 J cjIjLcu] ciILLa £)! 

j-Usj (Kepler) «^JL^)) 4_JJ ^JLI Lo 1 g i a iCjLUJll Cjijj t4_L<_u 

4 j «>>Lj^J 1 £)! jLlI d.<— l>- . 4_i^Lo-ca] 1 Cj1jLu_J1 4£^j>* £jtj| 

jLa_3l 4_*_jjt J^».j ilsl mm^I Julj 4j I 4_i^dL>. .jcJj-all j_>!^J ef) t <n 

i(j_u_$_tiuJl £j£. jjl j lJI jJ-tajJLajj jcjjll ^£»UI i L^~ Lt ~ ‘ u ~ ^ <— 
cj^Liaj 4 -l<Io1jjJI cjLjLojj>JI q\ 5! <i2tl ^ aU m 

j_al Jj->- jLa-3( 6 J cr^ £-* 

(Venus) «5 j-AjJI» j-Aj 4 j M<a Mill 2 ? t, I jcjjII Si 1 "J c_t5^5LIL^ 

(jI 1 j 2 U r a j Juj til! jJ . Jl>.Ij L 4 J 4_i1jj tjLajsl 4J js*. Jl».jj ^ 

^-a ^jLLalij La !j_aj .jLajsl 4 jujI 4 J ^jTlCuX 1 0juu jcjj^L! OJ& 

.4-u^LjJ! obLa^JI 
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gjjxxJI jaS 


4>VLj j j Ui . ..Vl ^ < nut} -q £j\ a Mil 1 JiLj I 

«I)) ^I (Phobos) j^))^ t4 _l«-ujJ 3 .«£cj^J,I»^I (jdOjLa 

.(Terror) ((c-^jJ!)) (Deimos) «<j_uj_ 4 jJ» j 4(Fear) 

<Lujj-Sj CjL_4jLl3j CjLuaI^u^I lL!I_lA Cul^ «jJjjLa)) 3 mi JjMLI (J_l3 

^ 1 r »3 , „"\ ^1 ciJjLuJI 

. 32 j 49 U^L <jjjla ^j-aju jjua cilljJj .^p^jVl 

6 ^- « ' 11 J crj-4^ U*Jj£ ^ W 5 * (jr 1 ^ 

(j-4 j -*-‘^>I U^l ^JJ /a jCl311 jlo-^jJI cjLJU-c. c.<_L^djj ciiij juu . j_jjJ,l 
m U 3*4 CjIjUajJL^ (8 j 16) jIJlC. tiili 

4_lL^. J)lUj ^JjJLl <jrU 4 j^JjO JlbtJ ^ jJI 4«^KflU 

«UjjSLII jLjuxVI CjLIo {j-a 4jV 4 (Asteroids) «CjL^j^LII)) 4 -c.aj-oI 
.£UjJJ i£j-a£ ^stx- ‘4_cjsc_x lJ ^ (3j-3j 

j-jj-uaj ((7-jJjjLa» 4 m< 7Mill J^LLI * 1969 ^Lc ^ 

I j-j 3 jj I 4>Ji-A CxjL£j t^-^-4-U 4 _j_3JLx ijJL9 j^2J! 

J_La_ijU 4ulj 4 jJL£ (22 X 18) 0jL*j| (jlj 4JJ^Hil ^ fcn '( A ^-J-C Ji 3tl 


LJ J_4J1_UJ C.4- L S&J 4_4_jIj9j Sj-ulus 3jj_uaJI dul^ Jul&jj (jj-I iS'^ 

. 4-ilg. 4 jjuI_} CjLa^ J^xj 

MSJ Lx J-U3J I ^JluLA £)£L«I 4((9 -jJjjLc» 4 Hrt Mill J^UaJ Juu fU 

(J-A 4 jJI ciilj Jjj 4 ^j-o^JJ^)) 

jcJjJLl |Utx J-J-* Lr^ ‘Sj-uu-aJI 4_u^SLI! ^Ij-xVI ^jlu 4^1^. (_yic 

JJLC (j—A (jj ^~M ^ ~i \\J t 4_3_l£jJI 4>Jub (JlLo 1 ^(j^£u (jl 

4_<uJlS CjLaI JlUu^sI ^uil t3jij» t^ll 4 jjuIjJI CjLajjIII ^j-43 

lIUj Jl^ 4t_j|juJI ^j-c g> 3 .U Jlxjj 4j! L^ .<JJjLj-lUj 

. ^-<-u->J I 4_a_tC jLaa^u j ~\ 4 4_lL us jyzz-us t ^ 4 jjLc j I 

(jj-SLj L<uj (jj^-Ttu (ju^ <^3tl {jjJJb 4Jb^ (jI (^jdl j-*Vl 

.(Agglomerations) «4 _uI£j_j Ulk^ jt 4 4 jJuJl>JI dJjLuJI JlU^ 4ujjuua 

^JLjlJI <LlxLu3 4L-XJJ-CJ ^-> JuS ^Ij ^1 J M I (M 4jl£L^I (jJLuk C-ul£^ Jj 


e. 




U-jj « ^yj » ^jLj tj[£ ^ jJl 4 (Shklovskii) «• •• 1^ <*««^ ^y-L-L-L^^-<_uJI 

. (5 )c-x-£j-£LI I jjJlJ JCJjJJ {_yA S 1 ^Lo£, ^ ^lUl l_Ull_L<^ 

L$j- 3 Cj-cJiitlLtjjl 4<(9-^JjjLa)) 4_LuL_uJI jj-uo 4lLua^O ^ jJI 

IjlA ^U,,, ^Ic. 3jlj_>JI CjLvj^ ^j_oLj^ L^j (jSLxalj C«j>o 4jLji^Lj 

L$jI Ju>*j 0 _L>. x^La-U (,1 ^yic 4jpVl jIJlH. 1 

4jl^L>. (jja (BenZellner) «j-tilj 4 4jj^M 

(j_u_J ^La-U < n q-a Jl^LUjj i«(Jjj^aj^)) ^lill jcjjJll j~a£ (jI 

. 4_u!^j CjLxLlU o(jS^ J 4 4jjLc 


xjcjjJLI i^£jua£ ^LuIj (JSLcu tj\ L^jL_uLjj9j «9-jJjjLo» jjjl sd Cj^U 1 JloJj 

4 Mil l u "i A U~ < a j-lL (j_tiULUj ljj-4J L^jL^J L A-&J $ U~ 4 Lc^XL^a pjb\ J 

: ^llll J-3fci!l Lr^ <U 1 A g h a (^ C l LlL o 

16 28 = 0-*-° ^U<* (JjUl 

12 23 = J^jlU ji^J! 

10 20 = j U ^ 


i"\\ , „L3tl 4?Ji-A ijr £ 1 U4.fl 4 | 4 n'l 4 LxaLa_s -d r, U ",', A J-J-C JK UIVI (jVj 

<* 3!' £>£. ^ -lullU 4_3jj_U cdLukj . Luj-oj IjLaJj IjILxajJLj^ ^-LtJ 

. 1 A $ J <T-">jJj] 4 Urt Mill 4_2wl_4_4lil (J-4i-dJ L^J 3j£Ll »1 Ur. I 4^-J^-Ul 

Ls-Llj 4 I^JLxa j.L£ 21,8 (JjLju ^ysjIuLA j U a 4 J j. 3 f 1 j Jljj e_dS 

Jju?cj 4 Ijj-uaj Lula^j 1 JlAj . IjILojJLj^ 11,4 J^Laj «^j_4JjJ)) JjL^JlI ^U3fl 

.^jjJLl J U L < - < ^ > 

1 4CjLjlaL>. 3Jl£, »Lg.l»Jl (j-xa c 3j3f LdLukj 
^-Lud /2 f 1 U**< , »V1 ^J1 1 ^"< 1"X ^J_L^_a jLa-^Vl (2)1 x«9-^_ajLxa» d ij A ,,* T1 
' 1 ^ a * (J"i <; ^ 4 Jj_^ ^ J-Il C-t^SLll ^5tJ tj-La^ JjIdIj 3jU 1 L&jjLse-a 

C.4-U La 1 JlAj .(jlsjVl j-5fcj jl^ 4hnL 1 ^ **0 a IjLJ^lj L^>-J 4j La l JlAj 

4(j_u» (j-* lQ ^ ^ 1 4-u-ti-Lllj «9-jJjjLa» ^j^-xTu-xa ^L^JLjlI 1 >' 

.CL<_SjJl (J1j-taj jlj xa" < mLj 4^-jjJll j-j Jj 4«(j^j_4J^j 
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gjjxxJI jaS 


a 11 jJI £yz 1 U , „ jJju 4jVj . eiJjLuJI c «ir.V 

(j-LsLj £)l * 1 ciJjLtlll ^oL-aj 4j^_uj C <K mi! L^jI 

^-$-3il J 4_&. 1 3 3 <^<~ /i (j! JuV 41 ^ ^ 

. 4_<_oaj 311 j_La.2 L-3 -caj (j-a c_Jj_3j Ijufcj 4 Cj IjILajJL^ (8) I_AjJa 3 j-Lu 

(j! t^*i < <nt £&> ^ j_uu-aJ 1 j_<^3JI Ijufc JlLa ^^y^jJuJI 

£)! 4j-L-l 5LI I L-kjj-geJ L lI I J_A JlLo CjJutJ Luj£ LoLuaJ ^j!_3j 

L3jjj>o CjJiao ^ jy SLI 4-oj^UI 3j_3.Il £jt ^LJjlII j Ju9 Jl3Jj . 4_4_cuij c-*£j£Llt jJt_uj 
<_3J| (l 00) L^jJl_>*j 3jj3 JijJl>. (jj£j (jI j*)Jj 4 CjI^ILo jLi^ 4_ul_4J a j ^^ 
g-La-lc ^ ^~n I Jla3 <_lUjJj . L*_ul« jj_lA Cjj-O (jy 3JI 4 li < 311 £jj £j_a <4jj j 4-Lt-La 

Ijj3c_la £)j£j (jl 3 J$ L< j a J Ll 3jLU <jl ^1 4 «jJjjLa» £jj_ifu^ 

^j_jJl Jt> ^j-Jj-^-J J_laI ^j-C. 4£ L$_L*JI ^Lc. j_La_u_4iJ 3j-l>JI CjJIjLo ciUjiIj 

1 ^t-s,,. J aj 3jj . i_dJ3 4 j9j_3IL4j 4_L*_4laILc «.ljT cJLL&j 'Qjj J* »-^tl .jjj ^ 3tl 
JIa <jl j_t£ .4_J1 4_ujL>JL} I_4 _Aj»<_uI 4(Asteroids) «ciJjLu» L^jf 

,) a j Jlc r^\j 3lt j ^j| JljV 4jI 4d A• />> j I JlA 

UJ-u .^jjJ .1 ^l^lu_ol tU-v. (jriljLo ^jIjIjJL! (jl L^" 

cr^-J (jg o t^~r I a dhi;'-^ 1 cr^- O'^ 

(J3j_ti_ua J_jlJJ « 9-jJjjU)) » 1 4 \ C. Jl^cvI JlaIj 

Lc. jjJi_»JI !j_3_£j_j p (g d j- l£. . 4_LuL_ui 1 jj_<-£ 3 4^JjJ,l 

OJ) ^JlC, ^1 ^llLstJ J-cVl 1-4JJ 4 

MiL^ ji£ jjfc 4 Uu>.jj tiiljJj 

LqjLA 4 jc_Jj_I,l J3->0 Cxjl^ 4 jjLc ^-4-£allc ^LaJuI 4 jc_Jj_I,l 

c_x^l^_ j!jJjj j *> * nil (j-C. JljLJI £j\ mi^ ciJJj 


£ cl! Jjj I SjjJij cdLlAj 

_^lcO 1 'I tc ,". (('jgj a ^tl 

.cU^. (jlj-«jJ! J I^in’i lj *(3j^ jj>U o^- ^-*^>1 
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gjjxxJI JAS 


4 i mi (tL> 4_4 jI^ cJljLa (_pJt Sj-l>J 1 cilljJj 

d AJ t^. >1,1 j_$Lj I j_J_<_u_j_J ( _ jr Lc. 4-Uol->. ^ J .A~, ,,.1J ^£l 1 ^ - A < 

^ ^(4, 6 ) ^j-o jJ£l Jiia C>K mm Ju3 L^jI »1 gUtl jJLdJ ^HJI t4j r n g Mill 
BjJLl 0 Jl£> ^Jua ^-Lc. 1 ^ Ij 4- < ■ k A~ < (jl ^ Q-l>. 4 4_u_u 

.JjUl 20^! 

< /» <^X~ .«. t«9 -j_ujU» Juu 4 _jJLjJI Cj( 4_4jL2il Cj 1J-L 4 ..JI I ^_lc. 

*5^' l*^ 3 ^ cr^' oU^Ldl o- 4 a^ 


. 4_L<_u (15-14) ^c-t-usl^ tillj Juu I Jufc Jlxii (*) 








c SZ iJt) Ju9 £yLLjj akolui (jl jil ^j-c 

3j-J>»V' 4 i? j 3 Mill 4_t^L>.j tLkjj_uaj ^jjJLl jlj-<-ul 
rJjJill ^1 cLcJjlII Jl>*I ciJJj J^3Jj .«9 -jJjjLs)) 
tj-a Ijuvtj J ♦ M(J C aL u * . JlS «9-jJjjLc» £)l)> 
»« 41 1311 4_u_u asm ( _ jr Lc. iLuLcLcIufcl 

t^Lc mi LuV» : 

ciJJjt^ i4_JI Jj-t-ojJl LiLt jl tc-t^SLlI IjlA 

4jI 4Tl»-llL) oL-^^l (1)V 4 3j3*»JI 

3j-aLi_U L*Sta J-j-c-J 4jVj t4^j_*_^ll (jl mi Ur. 
. 4_L« J) 3 *>-*m ^j_c 4 _j ^»_l>. I La 4 j^_us a^jkJL 


CjJu>.I «9-j_ujLa)) 4 m3 mi 11 (jI tj-aVI 4 3j3*wj 
cjLojJLjlU jj-o 1 »>>j4 J_<_uj3 1 1972 ^Lc t J5L>. 
3j_c ^j-a ^yic jVl ^yJl jJLj * jj>U ^ 

1 at 't C i 1972 ^-3^1 27 cJU j ^-<Cu_u 1 

ciiljj . L^JL-ujj l La>jI Jl« j-jj3u 

* Lojj (516) ^ Jlc N , '^" ,A LfcjLta^. £) I Jlsu 

jc_jjJLI Jj^>* (jIjjJlJI Lr^ Laj_j (349) Lg_La t~< <3"i4 
. Lc(90) fju *" i ill 3 jjj CxjL£j tCj|j_c j_jjI 
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5-jaJI ^1 6-jkll 


tCjLgj)! t U 4_*Jbj . 4 j^-c3j jtJjJll ^_La-<_aj 3 jj_u 3 (7329) ^1 Ci1 1 njl JlSj 

27 J^Lju L« (^1 .(Bits) (c<- u ) (54) c^jl^ olxJt, 

£-L>o jl J 3 a C-<- p j 1 JlAj . 4_*_albe_a 4_3jL_uJ1 « jJjjLo» (j-O-uj 4"11 mj! La t3j_a 
Juu diLa \ ^yC. 4_3_lS jJI CjLajIt U J_3 j 4 m 3 < nil 0 Jufc 

4_III 111 33 t O -0 tl aljT CtJjLuaJ ^jJI tilli 

CjlSC.JJL& !j . V! 4 -lJoJ 4j I ^ ^_j£L3l<JI Juu ^aJj . 

Lr lc *Lll <j-c 3jju^_a cjIj j 1 m 33 ^yil ^U1*JI _}j_3j <jl ^jSLaj JpLL*. tiJllA 
I t4Jil3l_L<3 (jiaju (3^-J t4!L>*j jl 4-srU r <i 

. 4_j_i_L^ ^-LsJu 

IjJLusjj 3JuJl>JI Cj La jIaJ. I j. /^i'v- a U-UJ ' <-LLIjlIj 

Jl_Lc 4-LjJLU CjLcj^ mi U 4_ajL>. ' jj «^tl j_u_u^j J^L>. (j-c L 4 JI 

J>ii jIjlaV! 

4_a-iJuUI 4il^uVl ^jjc. 4_L^Liu CjLjU. 1 aLa-L*JI ^jJ ^j| J^_3e_4J o^j 

4_Lc A |_« aj_l!d ^ 1 ^ t3 JljJljv 4-Lfu-uI CjJi£.Luaj 'p^j~ CjjI^ ^Ull 
.3JuJl>JI oLajJLtil 

*3^uLu ^UIaJI j»Lal cif iS s t «9 -jJjjU)) 4_LuLuJ! (jl cdJj 

JjJLtl (j-£Lauj . u>u C/uL£ 4-H<-uVl <j_a ^_u£^ 4_t^Li CjLU-Ij 

t L^j CjJ^3jI itliLjJjV! (jjQ CjjLx 4 m 3 > nt d £ a L^jLj 

^_tc jJ^.1 uSjJ 4JLol^ 3jjJ CjjL 4 m3 1 m Jjl - 
.4JL«l£L Ijufc ^Umi Cjjjj-sd 4 m3 1 m Jjlj ■ 

.c—t^SLII ljufc ^_j! jlJI Jj/^>1_3j i**»t3< 4 _LuL_u (Jjlj - 

Ci- fc jLjj Ijufc *• .‘G" t-3-ual jjlJI Cjjj_us 4 m3 i m Jjlj “ 


5jd>Jt4dU$Mt 

: L;r A ^yC. 3j_j^_c CjLajJjLA LujJ I t 34 

.jjUJ.1 4JSLIj ^Ij ^j_u_jJ jtjj-ll i r c£j£' - 

4_u3Lv. L_uL^ 4_^taHl« j-i£. «LujLw 4J ^cj^J.1 - 
CjI^ILo^Lj^ 4_*jj I ^LljjI 1 u- < 1 ^Jjia! - 
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CiloglaoJI qjo 6gjli 


. (Tharsis) «<j»n< a 3U«* ^L>ol 
4 JjLcXI ch 4 3^*^'* ^5 s ?51 «^j-u-Lt-ojI j» a ^U> < ^ j^Lglu - 

. L4I4 4_33Juil 1^>UI ^j-4 (j>lj4 1 LgJ 

4_3-La_La j-^j ^ 6T~ ^ 3 {jr £i 1 3 ,~, 3 JlC. c-t-t-tTaTu - 

. <( ^.U-Lt-Uj Lj )) 

i 4 _LjI_ 4-4 J}_L>L_La Juvjj ^Jj t3 JljJVjJI Ct-t-a-J (( ^j_u_u_oj lj)) a 31»> / A - 

1 4 1 j 3 a 4 _i^lj_cj- uT u t(Elysium) «^J)J < mJ tj» 4 3U '( a L$_La 

.ciljj£ 4 j^£j_c 3j) ^ “'J 


_iwLc. ji^_jvj_j t«(j-uj.oijlj)) 4_lLi_U JjUI! ^_Li_i_uJI c - 

C.<- 0 - <j_a t^ vI^Ti.Lq J_LC J-p-XJ ciJLIjJj i4j^j| jJI CjLfcj^JI (j- 4 Jti3^ 

jjv. ^1 4jIjIlJ Jsa^. (J^^- JjUlJI 

(j-gjjl (Coprates) JLc 9 crj-J L^-uh j ju>.jj - 

. (Eos) «^j-uI» 4JLLa_La 4_<ij-tluJ. I 

1 JlsIj^JIj 3^_j_3L_i-^JI Cj!j > 3tl £j_a, jJ£ 4_ulj2L<_uVI ^ 3U > 11 j ^ - 

. L4Ia j-£\ jL$j| ^ L^jL^j Jj_u 

.4_u1^j-jJI ^j-uJjLUaTJI ^ L^»-o CjIj_L3]I 


. 4_rt_Li_i_ai. I j 4j^IL_ui,l «jjl ,y.H c_Jl*j 4_uI^1!I J^LsLlU - 

L^_j_^ jjJLj j-ULUl ^ jgtVi (jjlll 4_>ol_3Jlj 2L£!jJi cjUM*JI - 

.3JljL_uJI t_s<L?t_uj t4jj3Vl 

. 4_jJ_aj c jLiT t £' L^jLj Cj^ 1 h* 4 i3 4-^1 J 4 jl3j t^-£- Jl>-- 

(Jj-O 4ajjfc (jyic. 4 -^-lZu-u-c daj)U-%. 4jj-j| jJI CjLajjUI ^j- 0 ~ 

. t 3 < 1^ • 11 1_3 !^U! t_3 j_<_ujJ 4j3c_uj t 4 _Ld^_43j I ^ I 

(II j 3) (jdJ 4 jI Ju»-J mi <_ylc. JsaJuiaJI - 

* L)^-^ 4_ibl^C.(- «< jLj 


JulC. 4jjj>JI ^j^sLulII i4_>ji^JI 4 _l<-oJ j t3jl^^JI CjL>-jJ (j-uLuS - 
♦ J jjszJJ I ( 313 V <a dajU-%. 

^jJI I i4jj^£[j ^jSLlLJI £j-a 3j-l.^ 4-u.uj Ji j-uCa c_j|^Ilil - 
. 4_j_<3_& I CjIj CxjI^ 4jjL^_xSLII 4_c>.jJ^l>JI Cj^LcLoIlII I 
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j-LLUl ^_LaJu cjI j_cu_clSJI cjL>-L<_u_c jL^tjlj i 3jlj_>JI cjL>.jj - 

<^y2x JU 4(jjJji£JI JLL<-U^ i ^13 J_& JuLuJI C_^J_U £)| ^Jl (j 1^-uTuJ t 4 _J_lLs_SJI 

.*ui 

L^jI ^Jl j-lJuj ' ^ ■ ^ 11 cj! lj-<-u-Lla jLuu^cj! juu 4_$_jI jJI Lj l_S_J I - 

<- « < ^3JU ^Ij 4j tUI~r>- a ^La ^j-c 

jLLiU ^JlaJ L-'^Z-t-U (jr & iC-JjJtil 4>Uol ^ ^ ^ tAs" ^Ull c LCa_J_J I l_-t^S_4_uJI - 

.4_L5eJb CjI jjlij (j_A (j^Skluj 4 4-lLu>J I 

J j tn*) \ ^Lj cJiuL£Lj i j r jz (jjSSu i(j\ jUrttl J-4^ (_£ JlII t-jLuJaJI - 

(jrU L&jLLa^l ^jljuJ t»lj, <? 1 £ ha (jjS u J uul^jJI CjIj j - 

. (20) J ( I ) 

t3^_U^ 4jj-jl J CjLfcj^ 1 ^ J^T I^i t n jJjU 4«(j_uJ_CJjJ QJJ ^J^JS)> 1^5-3 - 

. |<uJ^ ^ » ji lo j J ts^A i j-a L^ut J JlUJ 

lLILlA 4«9-j_ujL«)) jj_l^ L^Hre_uuj! ( m ^A\ 3juu£Jl CjI^I ^LuuVLj 

C*ul Ju3_1j . dJj Jljlu Ca*u ( jy uJI CJjutjJLJ 4-L/JajI C«K ni SjuJiC CjLuuljJial 
^TuTu ^J3 t g.U1«JI ^j-<a ^-l-l^ JJlc 4_u_uJ I ^ylc, Cj i^-^ILdi.I CjLJuI^ILsVI 0JlA 
CjL>»3 U 4>JlA (j I till j Juu ^LjVI cJlu i JloJj . CjI <<o V~fl 

. Juu L^_l£ CJ-4-J ^1 Cjjut-jJLj 4jj>.V! 1 g <>>t i jTG La-Lu 
Cj l_uu I^Il£^ I 4?J 

(^jJI jufc (jj£u ^jJI jL4Useui! ,U! ^JJ>U Ujj t^Juil CjI j < n 'i\"°\ LjLoj - 

.c_j! j LoJ_Lc. CjIj-GJI CjJuvI 

jl CjLIa jl CjI^ miT. Mil I-4JJ 13^ 4*t' m 4-3-uau Jl^uscuJLI u-ULI CjL l 4^ - 

l_jjJlj L-4JJJ .^JjJll «- Cud CjIJLlLj 4ujiSL 1,I jlu-aVI l^VT I-4JJ 
«j_j c^j juu Jj>j La L*j^-4-4j jl^jl ^jLp^VI 

ijy uil jljJJ jl ojUII L^_l3 4_u! j (jj^u I-4JJ 43jujuiJI *m CjL l 4^ - 

.,,.tl ^lc Juwjj 
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CiLogJLaoJI o* 


. zLtSljr/ miM . m j 1 1 i i mi i ' " 1 3 

<^-ul izJZJij jj> OJ& U>J t I "• 3 L\ * 11 I c—<-<_u Ijj^Jl - 

. <j_* j-Jj-U j! J-c ^ C^jJow CjIj-uu 

(j-c. ^Ib ojIjoIJ 3ji_u-o_^ c < \ 4 c. Ju9 03^ L-4-jj 4_j_lI3_3JI ^LsLUI - 

.c_>! j^JLj 4 Uh •>, U ^1111 £j-a CjLLlLd 4_La C < K mmj tJ^LlIl 

L~-\ *> ^ Ju3 U-Jj 14-t-t-u 1 jJ1 ^3 1^jv. VI 4jjoIjl1I CjL&joJI ^-3JU - 

.Sj_L^_4 CjLs^Lc Mj (J m( tillj Juu L$_L<3 CxKLAjJ t4jj3^U 03"^-^ 

<lJLl U* J^l *LJU ^X\ ^ J JToJl - 

♦ ^-Lt.(.JI £)_a £j-\j^Li,l CjLLa Jlla 

(100 j 30) (JpU Lr^- JsaJuiaJI ^ a La- i ^ - 

. 4JLjj^ JJ 1 ^ Jla * jLj 

c_3^LiJI ^j-A Cjj-lL t^j^JLl (jr^lj-j /jjq Cj JlC.Lo3J ^1 CjIjUlII - 

. 4_j Ja_L>J.l 

14-u-u-^-tTuiI CjLcLuHiVI 1 ^ -w~ i jcjjJ.1 \'(f' ^_pil 4_uljoJ! lJu-oIjjlJI - 

. (Hyper Sonci) «4_uj_us- cjLcj_^ dslli ^Lj Jjotlb Lajjj 
Jj t4o*.j.i 4-L<-u-4.tTuJ I CjLlLliTuV 1 j_UUJ (jl_Ow VI ^3JLJ - 

L 4 L^Jj-IaJI 

(jIdjV! L-tSjSL 4 Uj^JU L-Sj^JaJI ( _ T b dijol ^jl (3^-*-° <3^ J-^lJ-*-ll - 
n <?) c L y^i\ Ltjwl^ I 1 ^jj mi 3^^ L^j t^ wLlL>JI ^ <«-*>»!! 

<> o^pl ojLu^Vi 

JIj-j V 4-La3r. u - ti -^J 4-Ow jJ^_l>JI (^^J^-LLll qjz (jl£^ Ujj < jj>U (^laLi - 

.J-Jilll i^LnS 

- a ’" ^__j£ J5Lj;.ij Jlju oolitj LUj i^jjJ .1 l^_^ - 

4_j j^JlII C^JjLjJI t^jjJ.1 ^j-^3 4 j_ooujJI 4 a jtMl Ujj - 

. 3$-^-b±]l ^-3 JU 

(—a^LoLl 4 m < (i L4JJ 4_>*jLillj ^IjJI ^JL*JLl LpJI - 

. LgjjLa L^_Lq (JJ^u Lol-oJI ^o?e_>. 

(jjSjj L4JJ t4o^_tl33 t^c_jjJ,l ^ylc, S ^ 1 TTt a 3Ljv ^ a! t^> ^ - 

. Vj tdj-AUi ^_tC 4_ul Jo 3 Low tiJLLA 


,1 




4_aajL_a I 4 _ojL<-uJ1 jj • tl L 4 JJ " 

. 4_JL>JI 4^j^>_La <j_a t4_jlc. BLjjv Ji y>. jJ 

</-n 4 Jj_l4j CxjI^ jl cjLIsIjILsVIj £!jVI &jjt 

t ^h4. ^ ^c_jjJ,I i^LjuS^u-ul 6 jjllxla JL^Cll^V i4_jJLlII Cj^c-JI 4_Jlc CjJl^UcI 

jl ciULoJI jl g-1 —L g - tSLl' j| Ll>-jJ^-l>JI ^j-saitJ La cillj <ilj_<_u .CjLaL>oVI 

f La? J^JI « 9-jJjjLa» Cj j-^uJ JloJj . Ll>. j-uJI j\ ^♦ jjLII 

<<>jVl ^LLc J_aL*_a ^ u$lJ^.1 ^WV! c^? ol ^ ^ULtil 

jcjjJLl ^rLn jj)<*^?l 4^j^p5>LjyI <_« i m!^>JI cjL_4jL^ LLo T lcI 

I J_A . jj_aVI tjj* lj-u£ jLtb L)J^ (jl (j^*-^ i _ T ^ jl 4IL>*J La j| 

I Jl_& ^1 ^ ».. tl ^_a I Ji_j^_a jl L" /.. ^UJI 1 try. ^Jl 4-^1 /^>VL 

c_jII^jVI (jr £i L^j Vc.y.^2, j_a ^JL*_u_d ^Ullj 1^LtfaSLu-ul 4_L-^IIji, tc—^^LlI 

.4JLUI 
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*t\£\ 04 



^'uji&'ynW jajU 


10 


^ Al 3 tl j ts^ c. (j—a j_SL,i_ a 

(j-kJ ^]\ »1 Is*!*) (j-A+jJ J^LLsb C.t- U -3J-taJI 

c-t^SLII ^_<_ul ^J-^- > o ^j-3-<-u 4-Lt.u-L.u 3MU! ^JlciJJjJ^ 

1 1961 ^ j: \j Sjl v < /(Vp.nns) »a» d >,. 

4JLoLoJI 0*j_a ^)llol jJsj . 1972 ^k 

4-lIc. Uk C^_jk 4lh a 1 a*w 4Jj) > >h^ t^jJ >-1 

2 k t,l J_~U_~lJJ ^ylLi-L^j) «<i tl jL>*jV! jl » mi 

JjVI (jy-c. j) j mi tl ^ j r.jJl 3 jj_uo lLUjl^j iJ_5til,!j 

^y_£ 4_J_I l_J 4 _Lu1j_u ^j_4 4JJ)-t-iJ-l£~ dj-LjjjJL 1_4^ . « )) 

t L^IL3 jL_4j jILo jJk (300) Juu <_^k <—t^jSLII 
^j-a <_jjJLj 3jl^ CjLcj_L*_U cJLLij 

ijr lJI cjLajJLa-II ^j-kLt-A) 1 nil L ykL>. jJaj .k.L_u 
3 jIjl>. £)! ^1 t£-a^UI <-u£j£JI I JlA ckm 
(j Ij t^jLill 4_Jk l££>J\ 4^^Lc 
. 3j_c (60) (j- 4 

(J_jlj>J 4_l3L^ CljL^ iCjLajJLjlII 0Jl& (jf jJlojj 

J-tk ^jk0 *l 






<‘\\\^* nU-^vi^Kj., ti^,^i^ti s L^l <> <>iuJl 
^_d> 1964 J^ljT ^\_j * 1 " u-u 1 ^ a ^^UdI ^1 i (Zond) « jljc^)) ^ ■" 

(Jr1_J J) •> I ~ t C '-3-4-UP JlS t<(2-Jljjj)) 4 _uLjJI 4_LuL_uJI CxjISj . 1969 
^1 ^j-c £jj 4j^jscILI * 1964 30 

4 h<7 m>!I (JT 1^. (J’j-SJI JlJjj CjI Jl>.j ♦ « LojMJI )) CjL£^*_ 3 4jL^I jJI 
eljVI (j-C, 4 nfl Mill Cx^jjj £-a 3~ < (ia (J-*^>» j-seJj 

. 1965 ^jU 

>U 

jLi^Vl (JjJ J^LLsJ tiU5 JUU C.t- U -3J-taJI » 1 3 i f ^L^ T lAI C_a^ ts> 4 ^ 

((LiL-U jJ» ^_lxiI J-a^o C-<j1^j ‘ j 3 ^ U.,,. 4_<_uljJ (jr ic. ^1 4_tCLL u^JI 

J^-Ltoi IjJj^o . 1959 ^-Tl-'v. (j-* Ujlj <-dJ5j ^ ^(Lunik) 

. L^u t j 3 ^ ^ (Luna) « Lj^J» ^_<_u 1 ^J-^o 3 Lj^£ ^ ^ ■ ■■ 
^JLlI BjJLaJI 0 Ji_a ^_a^JI 4_<_ulj.} ^JLc. I «L» 

4_x5^_aVl Sju^lil cjL^jJI 0 -a^lH]l 3j^111963 ^Lc Jjj-jI ^j-a cjIjlj 
.« jJLIj_j|)) mi a i4_il£. ^ -itJJ J J 3 ^ ^ £^1j L^l JlgIL<_ut 

(JjI I <( 2 I -LjjJ)) (J^>- J-4-2JI t^yl I jUj t 4_ lLu - 3J_<_aJ I <( LjjJ)) (j <7 mi (^ilk Ju9j 

. 1973 ^-jl_u Cx2JLLsl 

20 is ^£> j_3-aJI ^ JljIj lLs j_ufc JjuiJLj (JJL>«j JlS ^jLS" JlujSjj 

4_x5^jj_cVI ^II^jI di^L»*j cJ !jjj t4_tiejjLl]l«11 -jU^jI» 4JL>.j * 1969 ^_ji jj 
.«l7-^l]^jt» 20 >.jj 1972 ^Li 


yrijbQLA« 

oljoj i^jjJ,l ^jsLdjkl (j^jSLjj^oVl “A^-j Lojuu 

/oJ-iitilill i—iLJI (_^±3 (jjs I i-a- Lc^-4_iJI «L>._jHll «jJjjLa» 

/cJLslJL jj ' ^ II .U1 *", 11 jl ^ r- ,4jjL>. jj-o^LuJI 4_lL>. C-t-x-i^ ^ M i l l tijjjj 
3j_aLJ 1 (JliljLaijVLitfj^. (j£. 3 JjJL>. oLo^Lia i4jJ-a-~mia 3j^>.Li ^Jjj.1 
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i^jLuSgjwJI (jwjta ^gj-uxo 


. 4_a^JJ ^ 

^_«_ul ^j>U^o m3 i m 1971 j-jLa ijr 3 4 HcLl1I ojut cjIju jlSJj 

<l>.j ‘-LLI5 o^J * ^ \<3-(ju/jLa» *« 2 -^jojjLo)) La-&j (Mars) ^ > >< c-t^SLIl 
. Lalju>. jJL£ (4650) Lug-La Q3j O^J *jjL« 29 j 19 ^ juji^tlll 

jJb IjlA ts~> ^JL. t<LiSLjj-aVl £>.ljJ,l i-.i-Lt.tJl 

j-aVI tdilj-a ^,-jLaJ t«9 -jJjjLa» 4_j£Jj-aVl 4 m3 Mill (jjj J-ibu ^' jlj-jJ 
JjL>o t4_j5Ljj-aVl 4 m3 Mill 1 g~<?<?> ^Illl 3j-aLJ1 cjljL>uj^l {j\ ^jJl 

4 j ~m j 4 $-ua 4 ulxa-ljj CL<_jI£j . 4j*- i's~> L ^_lC. 4 -u_ l - l£^_<_u 4_c. 1 'u/t Lgj I 

3j g ^.1 ^1 (Orbiter) «4_alj^>Jl»^^jVl t<j^_u_a_uj ( j r a 

jg4 ^LJl aJ^_>J! Lai * l_gjl£j^e_aj 4 m 3 Mill 
t^ulj^>Jl J-La 4 a 3« a 4Jj-a->- Lgjl lJ^c (_^Lll t«4_Lajl_g]l)) 3 ^jjlI 1 
1 Jufc I Ju LaJu£.j . j_jj_all (^jj>J 1 i__S^LiJl j-y£- lLj) igll 4 m 3 Mill c j_c J 

o-* <i'j ch* 1 -*- 4 £j-> 4-^ o^' 3lP^' u* 

^-la-i-u J-3CJ ^jLgUll 4 jj^5^ i h (s~n 4Jj-oj-t^ (J_a^>o (Cjj_l2i l^j) 4 lfc> a CjIjljj 
( 4JLa^is) 4_re_iL 4 _j_>» jjL-^ 3ij_ui C < 1 a f. ^a3 * 4^IjJLa 30-20 j-L. 

«^-1o-<aJ1 <j£>J (_La_>o (jy S >LI 4Jj-iauSkJI 4_l>.jj 

^j_a iJjVl aj^>Jl Lgjj^tj ^1 4 _u_oL_oV 1 4-ta-LJ 1 3j_g^>»Vl CxjI^j 

cjLjSLa 4 jlj_lL (Remote Sensing) «juu ^ jL-jil^^U)) 3J^>-1 

. u—t^SLll ^m. 

27 ^j_a laJu «2-^j^jLa» ^jVl 4 m 3 < nil CjJiitjl Jl3]j 

t^LJl j-se-Lll I jla CajISj .1971 j-y*-£ j-j 

4_<lL_u 18 : ^jljjjJI 3jLa 

48,9 : t-oS^SLll a I j^-<jj1 ■ L-L JjJlI ^$1j 

IjJLa^L^ 1380 : jljLail ^L3 jj 1 J^l 
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.(Probes) CjL-u-a^a ^_<-uLi u^jLa ^>-IjJU ^>><1 (jr a-t.(iJ (I*) 








24900 :jIjloJLI ^Lajjt I 

(Hellas) « » ^a-<-ulu 4 ^jjjlM 4 5 t-u 11 <_jj_L>. ju-ajJL£ (500) 

«3-yiljU»UJt 

Ijl Jla Cj jiitjlj t ^Ll 4 .<.u-o^cj lLU5 Juu i«3-(j_ujLa» 4_uLiJ1 4 _u_*2_<_uJI C<I 

jcjji! 

4_cLuj 16 j L«jj 12 : (jljjjJI 3 Jua 

60 : lu^IjSJI «;ljIL<_ul Jji.1 4 jjIj 

1^^1530: jljuOi^lijj! 

^u_aj-Lt^ lJi]I 190 : jIjloJLI ^Lajjl 

jLJj-J V SjLXJ 4 Mrt Mill 4 _Ls_> L^J 1 4_l£j_1I Juu (jl£j 

^ t-s ... t 4 _j_j j_jj_j_jJj 4 jcI jl I Jl_u (jl iLuu-ajj 4 JLl 9J ^ylc, 

. 4_uJ^>jVl <UuUI ^tl L^JL_ujl Juju j 4 na «.ill 3 1 1 £~ht t ^c_Jj_l,l 

4uLudLc (jl j_& m i<711 I Juk uuLuuV CjI^j* nrtltl jjxjIj .3L?t3 VI Ca^jj 

4u£j-U (jl jl * L$Jl£> ■ Uj ,g \\ 4u5j_c ^ If. ^-u-u / • Uj) j ^ 11 alt^ dJjuv Ju3 4_ulju 
LUL-UslJ_*JI ^jLu^U jj ii_£J 4_L5CJ^J.I ^LjjJI U-tC^Lj 4_3t_LU Ci qU*>U Ju3 L$K 
ii_Lul_$JI L^jjjv ' t-sj 7> , „\ t«3“(J-UjLa)) 4_Lu2_i_uJI I <1J . L^JUC 4_uljuJI 

2 (j_ujLa» jilntfi nil ^L^u-saj q Lj i Juu Lg- t S Q-ll3j-uJI »1 gU tl Ju9j 

4_Llj_i_uJI 4 jlf. duL5^ La jl^x. ^lc. <^~tt 3^uii^ I ^[jutu ^£u ^qJ i«3 j 
1 £_udjJ 4_usL>. 4jLlC. C-t- J jl ciucv . Ju^C «9-^_LjjLa)) 4_}5uj»aVI 

CjL-uLjJU 1 aj ^ a j *>■ ", &',. tl < 1 l^_q_>J I Cud 4uuTu VJ 

J^LLdI JjLc. luuusjj {j£u-uj ^1 ^>. Juu ^t-t-JSj-uJI jL>uVI ^(>r. 

^ ^ ^J_tiuu2_I I L»-lojv I ^ 1 j 1 ^ Lf> 1 « La » 4-L«-u-Lt-u « Cj L<-aj^_a » 4uuj I 

4_jlj-j_al Julc. ^.juuil ^jjLud ((4-^jjjjLa)) ^JlLsI 1974 ^-jI^_l 3 15 
(Jju l "> ^ a t« 5-^j-ojLa» 1 _j Q »“<11 ^j_a ^Lj I Juu j ^j_a 

(1) Robert M. Powers: Planetary Encounters-1975. 


98 






! _ , ' ■!■! 111 11 ^9jjSio 
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Ij-A (jjjjLa Jj-»- jj-SJt,! jIjlU C.JL > 0 £)l Jju CjL aj- U -C (^1 

^jJI ^j-uj^JLl d>^ ^jj-U «6-^j_ojLo» 4_jJLlII d a , ,.tl cij-a 4^L*J1 q - u-os 

(( 7-^j_ojLd)) 4 Hrt < ntl ^-o5C_A ^ ^ Mill nil) ^ 1 ^ (f, (J iS\ £1 ll 

♦ ^L-t-LSj)-t.uJ 1 ^_ujLa t A aa - *•. 1 «>» A11 LLjT 0jjL>«jj c—<£^SLI! £j1j 

l-uLv ^j-c ^y-u-gj J-tituL t^-jjJ.1JjL-ulII cjLSJL*. 4^L>JI ojla o-^Tulj 

jliejlj i JlJ JjseUJI IjjJa Q-l-l£ j-<_uJ I CJ-£> ijJI j nA< ^SUj . C-l-lj- 3j_t_uJ I 

clliii ^JLv ^ > (i ( jr 3 0 jjl_ijI Ju9 Q^-tSkJ^aVl »1 aUtl ^ c_jjJL_u! j_Aj 

.(jr^>J! 
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JL^I«>bjU»» £j (i i (i 3 3"%. (jI Jl*_j 

«l_i_ol_j)) 4 _!L£j iJ7 ^ ,jj_j_^LjVI ^LJl»JI . U U->w. 

»11.^4 4 m3 mi JLjijJ t3jj) < n^» 3jJa_>J 
((g-LS L jL^)) ^_<_ul £jj mi U ^^JLc J^LLlj 

1—<j ^XjSLlm VI 4 <i^l jJLIIj 1 ^ i M< i (Viking) 

4j^_2t_iJ! cjL bLJuTt^V1 

. t^i i n^JI 

4Jj_(_4J L^jLj «g f^jUS)) j (7 Ml Ij) g l Ml tilljjj 

1 3 ~ 3 * <jV t(Kitchen Sink) > U tl 

i n 35^ <j£j^ ‘ ^3 j <3 ^ (jjjs J. ~UT <j C-ulS” 4-u-u L<-uV I 
^jl ^ j ks ~ « »j jA / „tl tc-tS^SLlI 

J-3j>JI £jlJJ fj _£ LtiaJU t U 3" 1J3 4^-JjJ.I (jjS J-OSZJ 

4_LjjlII 4>JlA £Ojj t^ljjJI 4-J u n (j \j 

4-L u a.t.uJI 33^ (jr^ 

J-tiseUil I Jufc ^jLJj JLtujjlj L^J-tlLaiTiJ ^j_3_l 1 t Lg_, al3j 

.^Vl ^1 

d-4- U tJ 4 4^=> 1 < Mill C> I Mjf 4 .lLqJl 1 I (jVj 

' jj k* < ■■ 4_*uiaJ l_^_Lc. ^-L-laTlII 

<_sljLA*aJI jl Jl3_4 III 3 I 4 Jj-t-oLdlJI 
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friili tijU Jl wt*a2l 

lUjL a1 t jL<_u_i^I t« Lb » ^^_duX ^-«-u_lj^J 1 i__3Jl^J! 

LH_U ^ ^4 *»■ f M 40^?* 3^-tI»Lj_d CjL-ul J 3j 

(Orbiter) «4_«lj_>JI)) jl «J)1 >»U»j-Aj 4 /^ A ... tl JjVI $3_>JI cilli 
. 4 3j4_S 4-l^-It, CjLlujLloj CjLqjjU 1.1 (jljjJ lILj 

^jJL t4 m A<nil (j-s (Lander) «(_LajL^JI)) 4 _l 3 ^jJI cJajJI ^yLa-i 

. (3^>? ‘ £ ^ L ^ C ^ Cj\ AAJ 4^U MlH iSj-2*- ' diLj-uLdL 

^j-c <■< tt t \ I t (((_U_jL^JIj tjJUJ.1)) ^j-c Ju9j 

/a 1 »^%tl 4_3 _jjj Q^SLj <jI £)£L$j ^1 14-u-t-iJ 1^ 4-uL umU 1^ 4_l>>jJ^-uJ 1 j ^ 1 tA, 1,1 

• cM- 5 4p>JI (j- 3 o4 l4 

4CjLcj_$_3c_a £Jjl Ct^I 3^"^^ 4-L^ltJI «^_£LjL3» I C< 4 t m4 

j L^- l 3 14 h A Mitl £-L>u j t? **-7 I 

.(Orbiter) «4_«1j^>JI» jl 4 m A <nil $3->JI (jljjj ~ 

.c_^]| jjv Jjj>o (jr 3 ^Latill - 
j_L zjuj ijr ic. (Lander) «uLajl_^il» 4_LuL_aJI ^j-o <i^>. j_<_uj - 
.^jVl ^1 CjUjI*!! J2j ^ JL-^jVI ^L>o - 

i-iLI!i JiLaaj 4 < j <? mi tl ((Jss^a^J!)) $3->* *-^J 

4C r (£3^JI ^>. ^ 4_LuL_aj! J^JU 4_4-->UJI La_t_JJ . LuLAJj iJ-4-AJ J-SU^A 

jj>JI IjlA ^Lal 4l(jl^jJ 4 lL^o^J! $3-5tJ Cxjl^ ijy Ilil *l.sl 

4Jj^jj jtJ^J.1 ^>. ^>- (J- lL^ o 4C^yi ^j-ai3J ♦ 4 -JLc CjLcj-taiJ 

a A' ..tl l)!^ 4 j-<-u^JI 3^* 3^ ^ Jlju 4 .a"l A .L. 

. 41 <T< mi a I c-JjLjcIIj ^LtaJI £-a 1 1 <i^m i-LajjJI S-'-*-^ l)^ 

3Jlaa 11 4_uaJjL-!l ^^V 1 _i JlC. ^-Ic a A. ,.tl Cj^ILvI JulS lLUjiJj 

« * (l) a 
* ^ 

,UI C^-4.4LJ ( ^ « 3t 4 ^ lj_4l_>J I C4>J 4 » MlVL 4 A J U 11 - 


11976 jj 16 Su^UJI «^jJI jLi.1»«£jjllj! 4JL>.j 3^Ll» JL2-a(*) 

(1) William Corliss: The Viking Mission to Mars: NASA, 1974, P18 





t^&jjjoUl glSjli ^9jj5jlo 




. C—t^SJI JJV 
ij 4_»_tiuVI 3juiu ^j-uLlII - 

.^SjSJI Cjljj^p5LlVlj CjLjjjVI SjUo< ^j-uLlSJ ^J-lL>o jL^>. - 

• 4Jj|juJtl CjIjLjlII <—3l ^-3 -jIo ^J- lL^ o jL^j*. - 

.3jIjj>JIj JsaJuiaJI CjIj-Ju Cj ' j-*-il'u^Li.u-G 

. jJ^-J-jJI jjISJlIIj J- lUT JI Cjl jl <jf, (—Si Ml~^l 

.oljLiJI olii>w Joi^U jL^ - 

. <Jl(5LII * />jU - 

CjLaUoIj CjLc.^_lxiJ 3j1^j>JIj »t> ♦ />stl) 4 jj_>JI ^LutJI ^Jjj?e_t_uJ 5j^jv I - 

. 4-Q3^_L<-ui 1 CjI^I^ILaVI ^J-L.'^-t-i.U 3j^>.| 
. 4 j < (mIoLulI.1 CjVUJLI ^j-oLlS Zj £ y'\ - 
. 4 S\ \ miV Cj^fL-sajI I - 


4i»J 

dijjJLj jua ^c_jjJ,I ^1 «^jSLjL^» 4JL>>j Jj_>. cjjI^ 

^^LLsLj 4CjIj_u_u £_i_<_aj cJJii juu tSj^LflJI Jlj^_u 41968 ^Lc 

^ c-x^jSLII ^ U , „ ^lc (j-olSLa 3^ ^>j; 311 I 1 1975 ^Lc t jJk IIjl 

(jl Lusjm3a (jl£j .«9 -j_LjjLa» L^HLa-aHJI ^lil jj-uaJI <j_A 44 ^Ju L a- & j Ll l > .I 
jl 4 Lsjj 90 ^jla 1 *l.il Lt ^ L^jL3_u 4 'mj (jh " m 3<<il l a <^n 

. SjJtl 4>JlA ^j-a c_jj_3j La 

j^jjJ,l ' " (_^Lc (^jVI 4 m 3 < nil ■ k> ■ £)l IjJl5c-a <jl£j 

SJL^UI CjLjVjJI 3N ^"• 1 (J^—^1-1*1 JliaJI 4_u_uI_La 4 1976 j_j_Ijj 4 

4 L^Id^JLlltwI 3 . 11(1 (j^-il 4-a^.^La ^ JlC. lifrl mm^V ♦ 4_x5L^_a^M 

Jial j_j Luajj jcjjllil lj_A * 1976 j-jijj 20 ^^1 jLjt-JLl Ijla Jl3^ 

A ^II i II 3^* CT^L^I aM Ji? ^_jl_4_a]l JlJJlII 
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JJii, cliLaj) \ * U o^i-ujj3 l*ilfc (^Tma t nil £)l AjI^JlII 

. ®j^Ju 3juu IjJl3_a L a colj 

• 4 I (it I m<~ a J_^lj-a t ^A\ J- Oli i - t -J I J£ Jj-usj fU 

Jl_^Li_il 4-JLv^a d!5 Jju t <d U.. .,lj s L^jlSJlj CjIJj 

I Jj^>0 ^3 .« Js3j) j g I1» (j-C. t I j I 4_cl jj>JI) 4 m 3 Mil I zj->- 

/a \ \ ~>- a d 3U> / a ^4^ < a jU j . ,^jl ‘^ ^t-^.,,. ^ II d ',ji a , ,.U rj a ^ 4Ml 

4 MflM.ll Jp-A 3^ L)^Lr^ia-^^! (3^J j-<-ujJI JpL>«J J^lj 

cj!U^JL l j^ojJI 4 JL>.j_«♦ i^iH l jj* (jl£^ cll-v 4 \$t h3*i 
j_u_u ^Jla ^ic. t4_ti^_*JI 4>Ju& ^ylc. (_jjL>o 3 JlC CuJjjv I Jl3 CulSj . 4_j_LojVI 
. (Robot Brain) «Cj^jjj» jc-c) 4 U miI^j CjI j) *m m 
41 (31 mi I U£ 1976 j_jJ 20 « I-^J^jLb)) ^JjV! 4 m3< «H *-,U , & jJLlj 

JjJo t U -%.j 4 VI <3 mi 4j>.j^ 22,46 i^y^sj-c. iU -%. Jl_Lc 4 U mi i id 4 31^>i43 3^ 
4 -Ll 3 .<-uJ' 4 ~,U, a j . (ChrysePlatinia) «jalj£ J^m.» ^oLj l_ 3 jju *Ljsj-C 48,01 
L Q-U3J-C. Jai* 4 ^jl^I 3U i ^ 1976 j, t g~M < <i 3 «2-£_1 £LjL^» 4_uliLll 

4 3 U '( 43 C j_c Jala Jl*_j Ljf lc. 4 Ljjx. 225,77 LgJ jId 4 47,96 

(Utopia Planitia) «Lujjjj J^m.» ^oLj 
3J-^>.I Cj I Ju 4«LuIj (25) ^lc Jij3 Bjl^j ^jVI 4 m 3 . nil j-lA, Jlajj 
dJ3 43 I (| ,<3 > 4 ( 60 ) 4>J J-J-4JJ 4 4_jJLc. (J-lL>Q 4j>.j JlJ 4^1^VI j_Jj_uaILl! 
. <LiitJ^JLl 4_jjdl mi3i 4 m3 i nil (Jj>* jI L^_lS Cjuuj^L (_p3l J-^J) ''Vo 

^ Umi ^JIaI 4j>.jJ (300) 1 ^ r.LiCjl 4 LcIjjjLj j-3j) <^>3 ^yJJ 4^L3 dVLj 

4C r x£j5LI! I JlA ^JIjl 43 ^-stCalj Ijj-t-^ »1 «UII ^Ul 

4_Ll3.li.JI cJL ^ I_4^j-cjIj-« 3jlc «jJjjLs)) t j_3_<_u 43133 L 43 L^j>- 3-^3 t3j^ 

. L&jJo. 4_uliJI Cj Jl>- ^jVl 

Ja^i^JI Juu jl 4^^! t_j|^3^VI ^Lul ^Ij^-o 4 JL>.j Jl jId 

4-ul <>>4 4^1 mij 4^3 *m 3 1 nil Lrv J^j3 44,<l < 11 MII JL-^jVI 3j^>.| cJl^ ‘4aic 
4 <LlCJI 4>JlA J!U3jj .c,U>ai J^_J (Deep Space Network-D.S.N.) 4 -^Uw 
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(2) Mich'el Carr & Nancy: Images of Mars, NASA, 1980. 






(jSjjjoUI g' i S , j la ^gjjuxo 
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Ju9j ♦ 64 j 26 1 Ajl U a i 4 _jJLj_L) CjL_uIj_& cj! j U>^ ^_jjI 

4JjJlaj i« JujJlo» 4 l£jj_«t <_jjju t« £jj£u-u jJ jj*-» dsLk^JJ £ J_£> dt-4-t^l 

^_i L^-Llj . I c_j j_L>. Lajj*-» j 4 LJ I^Iu-u I «^LLLu jlu » 

.«jjp-Lt-u-(jLL u» £c_jjl j_l^ 4_la_^1 jj ^Jlu^ c-aj^ 3 JlC.Lj 3 
((uLajl^Jl» 3 jjvj c-jl^ Lg-L u 4 Latjj*. jL£ (Orbiter) (2324) 4_«! jj>J 1 ^jjj 
L^jljjwj cl<jI£j .4_3jj_cL 4_<iulj_j^ il_^jjLi_>J 4 jl 3 jj 9 (Lander) 
CjJj_3j| fU ♦ JaJ-L^lJ L$3Ju3 JlAJ 4j}Ci]1 \ 4 \yj] ijtljiajl 4JU 

j_jl_j t 4jjj>JI j-u^LulI! 3J^jw 1j 4cf si^llj 

Jj_<u <^jj-l£_jJJ c^luU. 4 m 3 H I J£ <jl£j .l-xSjSUI ubjj^Jl 

it-x^j^Ll! (ii (jylc- 4 3 j4Jl11 Jsdjj^JI 4 j 1 4 r. (jjls «jcJ,l)) 

G.C.S.C-Guidance) ((4 _*_jLhJlIj ^.SLseJLlIj 4 jjvjH]I <_«< nL>.)) ^-<-4 j! 4-ilc. ( j1L^j 
(C ontrol And Sequencing Computer 
♦ ^Lstll cjjj>o I 4_4^Jl! cjIjISJuVI jj*. 1 j_aj 

C.<_4J t4_J_jl_3il<Jl ^jLl^jSLII JjlstjJI 4_Lu_uJ ^L-L<^2>JJ ^j>UI 4_L*J 

jLSL^Vl ^j^>-I L^jt ciJJj 4 £_l£jL 3 4jj» i^ll J^*JLl ^y^ 

(jL^ J_3_S ♦ ^jj miU (JJ^J Mil, I ^L^JjlII L^jJlst*1 > mI 4j^JlII 

CjI_Lj_C L^JjI .jcjjJlI Jjji3 {_yJ L um SLII JjLeTd 1 ^yC.J lL_4jJ CjLlLalLo 4 j^Ij 

CjI—L l C J 4 4jj CjLtSjJ.1 JiJ->-J 4 jjjj ^j-o *4>j->. 

- 3jj ,>.♦ U j_lc cjLSj^JL] cqIIj 

C y» 6^ C^! L^’ er^l ^ 0-* 

Lajjjvjj j-Ju-q j^ 4 j_l^L>JI j! 4^U! ^ ,!j_^ 4^^! 3L^J! 

i C. dxJ Jljv Jl^ {j j-SLj 4_jjvjJJJ^- CjIjjJu 1 4_3j_*J, Liajtj , j j 3*1 mi 11 
CjVJ-S&jJI I < „1 4 4-J-J 1_L^—l£LJ I CjVj_5C_jJI iJ I C_Sjj_*_U (j_43 4_jV .a ^-U , „ 

^J->-J <—al ,V»<1 3j^j>-VI C<i mi 4 I jj 4 jI 311 ^j-c 4 jVj . 4jjvjJj-l-lII 

jl t-x^j£Ll! jj^* Jal 3*1 ^vIj JL<Cl>.' ciJl_LA J-t^j 4^1 cjLLuJI ^s SLtstil jIjT 


JjLJI (3) 
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glSjli ^9jj5jlo 


J I i \X 1 CuJ Juv 3 Ll>J dlLLselu-o! jl JjVju i4lL)JJ 

oLLaJI J2SJ ((^LikJI ^Lau ^ f> Sj ^Lu.Vl jUIaVI 

4 mij c.t-p> .<_*£$£]! js* (Mass Spectrometer) 

L^ie 4Jb£ <.< m-v J t(lonized) ^LIILj Ijl^I J^>.jJI JlIc 

^J| Vjt L^L^o t j_e^ 4 jjJ ( j_e jiiej CjLLulII Let 

1 <>> jl lLLIJljj . I Jl^j ^j_3j 1 $ m V > m" Juu ,3j-Jt_i I 

^e_3 .CjI_Lj-aJ! 4_3JLc. Jl£ <>>r CjLufij-e (_£jtj«>JI J_tlsteILJ! 
(^^lj-C.^jLejj£LJI jl {(^jJLII Jil^r"!!» J>j) e f. 4 jjL*JI J^.Ju 

ot ^ \ c. IjLClc. 1 dUjj - o'**? o^- ^jJI (Chromatographic) 

. ^Iji! CjLc.j—<_u <j_c (_3JLlitJ CjLcjj_uj *4jj) <A"it tl CjljlJLil 

^ixlatI^JI ^"? * j ?? Jr£lj 0 AjUtl -L At! ^J] 4 _>-jj L^jLa cJJjJ 

V ^yTcJV * 4jjHJ| CjI-LlC. (J-lL> 0 (J-Lt-uJ (jl L_aJ5CJ CjLLlC. ^J_lL>i_ 1 (j I 

*D jL$->. c_>!jl_AJI cjjJj 

,(Filters) CjLse-tluj-e ^CjLLjjlJI jjj_e ^j^UI (j-* 3 4 jL^ £jlaJL>j 
*/90 <j_e CjLLjjlII VTi^ t^j^jjSJI jLj-ioiSj! ^13 Jjl t^jLc. J ts>hs jAj-aH] 
cjLj^XI cLLLij J- i Lfe T JI jjjJll LgjLjjSLe 

(j^».jVtj t(j^J)jIu-LJIj 9 (jA-3r J * hSjVI CjIjLc. JlLe 4_Le-Al 

.(Crypton) 

<—3-llifc-J (jl (JJ) 4 4</lll ,jc_Jj_I,l 4_Jj_J Cj L - L ui (J- l L > o Ju£. Lei 

^jJI cilli (j^- ^(Lander) «Ja_jL^JI)) ^Lc 0 3 j U tl J- t L^ r JI jl4>. 

4_jjli (jl jj I CjLi CjL_Lj_C ^_e (J.eLjuj CjLLjjlJI JaisellJ -V" < nj 

.(200 j 12) (ju 4-JU 

L^JJJ <_!j_3j 4 nf. (J-oLll^Lj I Jlu 4_dLHe CjIj L\^v. ^Ir ^lu 4 - ti-eJtJI d<_iL£j 

(^->j)S! < tihtl ^IjjJI 4 j ^ >j (^JlII *<<<_ajjL>JI>> 4_la_<jj|(^Le ( 100) (j-* 
4 U mlj-J 4 m 3 mi tl ^r\-e (_yic (jlj-^^fl Ji>I (jr ^ . JsajL^lI 

LuLjj-^ 4^.jJ ^4J ciJj^_e 4_t£ ;<S^Iu ((lLLuj Le» 

. 4_^p_e (200) 
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. Ojl'i£ CjljLc 1^1 <^n / djj «>. ♦ !1 jj jJLL 4-lIc. 4_3^jJI 4-LlC. Cxjl£ I 

^jSL^j tiiljLiil (jL^ djj<>» ♦ tl jJLL 3 ^_ul 5 d<jl£ I 51 Lai 

4j^j_o (500) jl 4 4j^la 4^>.j.i (350) (j^UI 3jIjl>. 4_».j.} 

.j-aVI 151 

J-LLtiJ 1 a $ IjI i(j\ 3i~ V a <>JLL>0 «:Ijl>.Lj jlVn^i till Lil£ d_aLs JuiJj 

iIIj j-uol_L*JI J_jJUo L^jjIjj 4uLsj-l^JI ^j^Lal (j_a c_5j»j>o ^3J1 CjLLulII 
. 4_jj3lII ^j_a CjJl^I CjI-LlC, C_sl^_a Cj jlj till5 JJ &JJ « tl ^_iC 

jjAAJI 

4_i 5 Ojta ^j->- jtJjJLt (jl (j-w m 3 > ntl C/i^ mi Jl3Jj 

. (^ 29-) ^\ dsj ^JujU i (4jjla 85-) ^_5e_UI JlIc 

ijj d-L>- 4 LsLsjILa (jl^ La~a | (j I Lgjj^. I Ci\*x- in 1_4^ 

(161) (j_c I (j^5L3 (jl ^ j3_a l)^ La-Lu 14-c.L<-(jJ 1 (53) 

. 4.C. L>-uJ I ^£i IjILa 

jLUuiSjl (_jjlj Q-A (jjStTlJ £CJjJ,l (j_a /95 (jl 4 Luajl (jl~ Hrt ( „H cAir uij 
p 3 4_lI^. J^llaI a j (_^3j 4 ^LuoVIj 4(j\j^«^iuj 7.2 4(j^j^5JI 

.(((j-ta-j < m^jVI » 4jJ 1 a ^-tiaju Jlsj 4(Zilch) ((^yAjj)) j_A Lu^c La-<-ul 

1^1 Lc. Jkjjj V (jA_?e_u_4i5^ VI 4-H-gj (j I ^Jl ^-LiuJ C-<jL^ La-Lu 

4 jl^Ij (jL5L-a c . < -t_ ^_ > ij jJ 4^m jLitj (j_« jIjT tiJllA c1jI£j . */(0,15) 

, 4-lre-<Ia 3^_L3tJ <"ij *UI (j-o j Jl^ L^_Lq ^j icAjuujJ 

WjAf cH ^ 4ttJf 

4CjKjI < nt| £jja I 4 IL.I (jj5uj 4^cJj_I, 4_jjJ (jl Sj^jvVI 4 >JlA C-t-se-tlajI Jl2J 
(.- I Ml if JJ 4(jiL*J,l ^O.JL-LJ t to l~i ->il I (j-Ua-J 4 (jj)^ji < M tt (j_A CjL_J^J (^1 

(jl djL-uLi-UI • < Cj^_^l51 Jl5j .^-Li jll cjLo^iJI 4_jI_41j 
dtJj_i5LII (^J_c4a-uu (j^ (_ T lc I jc-j^ll (jl J u C u 4 1 n) tiJllA 

^^- l LqjJVI 1^ 'ia j-3^Ij 4 JuJl>JIj 

(jjJLilj Lj-tTu-O 4 ^_ < P»jVI (JjfcV 3 ^-4-u-UjJI L-AJ-tgiil (jlj 

j-aVI 4(_ r J>.jL>JI 4_a- U 4 M Ml ^ 3^ JuJL>Jl CjLlj5j 3 jja.j < j_43.Vl 


110 




glSjli ££jjujuO 


) Iju-aJI Lj <—£^ (jLl t^ULtil 41c. j-i-£- lSjJ! 

(j^£- 3LpJl {jc. <11 tt t i I <(g-t5oL^)) <_jjL>o o-a-a-^ Juilj 
4_jj3 ^ Cxx-ujJul (Scoops) <(c^jL?e_A)) LL_aL 2 O-p- t4JULi> 4_Sj^-Laj 
JlIIj . (Microorganisms) «4JLu9.i 4 j^?e_a aL p-?» jLiTlvL 

ol j-±^- ‘3 j 3 ♦ a 4-uL u ^- t ^ JjL^^j 3LpJI £>£■ 4 3i~ V a c_jjL>«j cj^Ij 

^ I j| £)J_A ^j-C J-LJL^ CjLlj^j ^1 JJ '4_L_*L_uJ1 l2jI^_J_aL£^ 

UCjL! ^_l». _}jp-j jl t4 ♦ > ntMl Jjloj jl 4 LtcLu-o a lj_<_u 3 jj^5c_a CjI j_l9 

«3£^£&ZLa ^L<-ujv 1 ^1 «4j|jJ» L-uL-ul 4 a a is\ a ^3 Cjlj-ualSLII (jI ^a-Cj_> 
. 3 jj <>>r CjLi^juC (^1 ^ JlC, (j-A O-iTllII t-jjLtltj! Cjj_3_<_uI jJi ]j 

4_usL>*j t4j mi a Mill CjLcLlLuVI 3Jufo £lijj! £)l jjfc ^.3.1^-UI (JLLslIIIj 

t^jpJ! l_3^Lsl!I l£.L<^_<-u 3 11 ,>> I 4pe_pj ; a,,.31«H 4_»_ LaV1 

. clx^o (j3ujl \ $\»j Ujj jl t4jj_t^iC CjL£^a 

4_j^jJI jjlc^us ^Jl^J ^ »I3 i t 4Mfl, M tt Cx-aIs cilljilj 

. I ^ i A 3jj <>,r LuL£^_a Jijp»j ^ JlC. LrLp-3 1 1 -*■ < 

till—L a £)| Cx_3t_Lojl 4Cx_Jjp*l ciuMiJI c_jjLseIL 1I (j-A 3 Jl2^Ij (j! J_tc 
L)-^-aj L« (Jj-jL! 4_jja>u CjjLil La£ i4jpj| 3Lp* Ljp-j JjVj 
cjj-3-i-ti I La-Lcj . 4_j^_jJI (jr £ 3l— o . 3 Ltiij ^1 (^jJj ij \ l^Lu <?j L t T tc. I 

4 « ♦ is*, tl ^j_a i/i. 3 w) <>.r lHjL£^_a ^ JlC 4o]l!lI! 4_J^J5t3JI 

4jI ^jj^Lb aLa 1 *JI ^jJI .4jjLl^1I ^jLhII ajla 

* aLlH ^-aVI IJ-A ^a-ua^J tj^tTo-iJL 3 J^_ALa Cj^L>-^ ^L_ojL 

^jLla-i^ c-xj^j I 4 ] 4ILjj (jl jl t4_tx3L^. « Lo»jJ^_u» 4J ^j^J,! J^jll 

. 4_}^jJI aJJb (J_>.|^ 3Ll>. jj>-jj 4LLL>. ^L>»j 4j^l> 

4_jJLc «4_aIj^>JI)) CxjI^ ,,, ^. 1 ^. ^IL I-LA L)^ La-Luj 

. 3j_t_t^ (Degree of Resolution) J_LL>o 4^j jlj ^ U mi II I JlA t4^j^ 

^J-A LbjI^JLA (jl^ La-A tt-x^SLll " s ~ tilLi 4 _La-L^ILa 

•J^ 

*(J II A Millj t-t^jSLlI 6JJ& (J^LL (^3>- L^LlLaLi (jll m 3 Mill 3; Juijj 


1 nil ^ 


.(jIdjVL JLtxajVl 1 ^ J A *^L 3 m ^pllj 
11 LK clla \^ 1977 ^Li 






(J-cae-t-uJj CuJj^vl l-IjLskHJI 4 4j9^i3j 

£>_c c_j^_la_ciaj CjIJlj Ju9 ^CLqIjj>J1 ^Jl>.I CjjL£ 1978 ^Lc. J}U* c>^J 

^ i r. (2) 4 m 3 t nil (jy^C I^-LaISLII Cj I JlJJ 4_}JL>iJ,I LfcjLuj-0 

^JJl 33 (j J^SLuiJ g. L^UJ I (Ja^. (^jJI ^-<3 VI . tj>J^_eu (Jj5E_<_uJ ^_La_<_0 

^Jj IjJl^-C. (jJJjJj . 4 m3 mi! 1 Cj1jU» a ^ If. JiL^lf-V! 1 gj4 ^j^JI 3 jJJ 

^jIJlJI J j * nil H ^uaJ ^ 1 f i(l) ^_*4j 4 < J , ,. tl ». U < 1 An 3j-^_».| (Jj» nil 

Lr ^LI Lc jjjj 4IL^ 3 jl« 4JULc 0 flill i (Automatic) 

♦ ^- U l!I j 4(j n3tMl £yC. CjL«jJL*_a 

(jl ^Ulj i(j\JJLUJ £yA l_Jj_3j 3jLA 4 (jLjJlJj (jl" 'J 3 , ,. tl 4~»1U% ciJJjuJ 

♦ < U 3*4 Lajj 90 3 jl« L_uL_u! c<-4-4-<^> 1 A$"y&>. 1 

SubJVfN^u 

4^jjJLI 3Lp- j£jj ((jJSijL^)) m3 i » c_jjL>o J^ill 

<Jj V j ll! Lob (j Lj I I 4 £. Lg.l»J I (jAaj (j I ^_lc 4 L&j> cJjJj /qJ LJsj I L^j I 

4dLpJI <±<j^-lU 4<(£_uL^» <_jjL>tJ j-jinj (jy if. j_<L>«j 4_5ejj-us jUlL 

4 3L_j_>JI 4>Jl_A C-JLt-aj Ju3 L^jLj J^ii! ^_5eUJI ^ JlC. £_4J 

.c_-<jl^j>iil (J-^TiSLq ^_ic 4^cj^_1I < 4 LtiuSCj-t-u 1 (^jJI ^_aVI 

4JjJL 4 Jluj9j (Gently Lee) «(_yJ ^jT(-L>»)) ^JL*JI 4_t£. ^ lLILlAj 

^Llj 4^c__j^JL t L> mi ^ I r. Lcjj 4<(gJSol^)) ^Vnai» (jr LajLfc £)l 

1 $ ) l£j 1 t^> m 4 4(J i 3" Mil,! 4 j9mi ill q-a 4_u2>j-3JI 

3j-^VI 4 >JlA Jju I3U A^JUZJU Jj-3j /j£u*i Jl u ^jj . 4_^jJl1II jIjVI 

J !UT (j i 3LpJI cdj S L Ja JI ^ >d^ »- ^yic. 3j>j3»U JLaVI ^jl 

ijr Lc J-lL-^TlU L^cLiJaivlj 44lbj3l jl 4>jjJt_4-s (j-o CjI- L lC. 

JJ>. 4Jj^JU3 J-oLl/3 3^ CjLlulII oJJt 4_La_jj>J I jlitjl ^yA Ju Vj 

CjLlulII ^-I^j (Quamtine) « LLlTljIj^)) ^Dc-La j^^s-a 4Jj_L4J 4 ^j1djVI 

J? ( _p3jVl JJ^_5 CjjJb-II {j-A 
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y^fcil 


12 


4-^LjjjjVI «£_&LjLa» (jA<ji £jj-iZua ^jljj (jl jJijj 
i»l ■> I • II clLoLj l£ j-tl jJ-2-ILi {j£j joJ 

.^jjJ,I fj. ic. alj-ylt (JjVj i— a I A* 4 < mi ilLi 

j»Lc. JL*_) (JJ-lSLjj^oVI »l qUtl l_3j_Laaj! till jjj 

jMU JUSL-l^, j lL ^f M , „ l 1978 

Jlj jus Cxjl^ (^1 (Pioneer) «j_ijjjLi» {yu-u SJLJLu 

.1972 ^^ 

jjJlII « I I-jjjjjLd) a ijii i nil CjJillol till jJ 
Ij I is>\j 1 . 1979 j < in (_y^ (J^j 4-^5^ 

ojl£^jlll (Voyager) «j_c*j! 3 a» jam aJLJLu 

m iU t_ XI ^ i_al mi^v" < nV 1 1977 cjIjli jJs 

•0_AAi ‘LPjj'oib ‘J^j-9 
oLaLdAVI (Jli J-ilj 

jjjLu Lajuu iLli!j * ■ " j "<r {jjO <_ijJjj 3jJ, 4 jSLjj-joVI 

,<uk ijjj ''' 3JljJl^. a t-»V jyj Jlj V 4j| 4 jI a If. 
j»LSL>.^ idil ij < I ii'i II jjwljl (jrlJ LkJ ^.jjj l_ji>.L3 

• U) jIjuiVI 

i I ‘" < > > ^»/ < 1 1 ^ 1 ^ t • 1 1 I ^ i n 1 1 1 1 ^ 

(_^3 fs-p-njj >- ~. <i Q j) I o «J <ja>.V! 

ji^l 3 y s qL i i—$1 i) i ^" t m V 

( _ 3 -S jjj j*\ jj-^aVl L^ojJeIL<jit lillj jj-o iLoJL2j 
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JjVI Jiuj 6^ ‘kjjx. 'k& C& jk ^itjfln i 

C-<-l.l£j^J 1 ^ If. ] tBjLftJl j jf ^ykj .4-uk^cuil 4_uLua^Jt 4-lsc-U 1jTl<-u^ 1 

^4-t.u.t. 1 £CJ^J,t 1—3 LuiLlt-uV (2^ < Mrt m C_Jjj 3 I 986 ^k 

^_ilfl]l t ^ <tl JjIjI 43^-kVI *JlJ Iji£.j_a 1jjjl>.j .^ 1 \phobos) «(jui^j^)) 
«j.o.S.11 I Juk ^-<-uj (j-u-aj juik-iLiJ Ij) U f. Ij 41988 ^Lc (j-* 

j*l-C ^y-3 jk-JLjl (^jlJI 4»1 <>> 4? tlj (jlj.jt^lt ^yJjjJI (J-OJjL) (jl£j 

3 La Lit ^J_uj_o 4((^j_o^j^^» <?< <i! ^5 Lcj Lu-uLlo Lji^j k»^-t.u.A 41987 

tilk 4_jJI J_udj Lc ^Jl3j ^j_c 4_jJj IjJLusj 1_4J 

^y-A 4 4 _j_jjjjI Jjj J Ml c. ^kk £-a ^ Ju3 4^jj_4lull 1J-A <j! 4 j 

I jJJjjj LkkjJL-uj)^j mmj I^_4ojjj_<_uj I j J-ll aj juj_4jJIj <Luj-*JI LuLUj L_uj^3 

4_iJjjjVt jkiakil 4 _JI£j 4 1 < <14 (tlj LjLiLj <L^j_4jlII LuLtlj 

.(ESSA) Luj! 

9Ufa?t 

. 1988 ^_jJ jj I2j7 k_A 4 t jL>jLSlLo ^jkj-c £j\ j~ m3 < << tl J^AJoV jjl>o jl2Jj 

j tl ^LjljLjj £)^kj C^JI IjlA 4 jI cilk 

c_jj-k juu ^^k tL )IdjVl (j.* (3^-^ L° (Phobos & Deimos) 

.^ILcjJLk (j^_jJLa 56 

4Jk*J 1^1 rttl (jl »krt~ ( m ((2jI)) (J/W M <? Mill (jl jJJlZI]! (jkj 

juILsjj. 1989 jkljl jcj^kU U1 l-J (200) L^jjla 

I JlA I <kaj^JtJL ♦ (jlojV1 {_yC> JIa Q^-JLq I 90 4^1 < II <a (_yk QJ?^J < 11 
4>jk-3 5j 4 jj5JlII ^Ij 44K mi (j-uklkjJ! 3 j-4J 4 \ ui\ ^jJI 4^ <v rttl 

.1^^ 9350 jkj 

4 U4J ^jjJJi^JLl «2jl 3>lk! ^Ljl^ JlUj 

.4_H_jk j_ 4 jJI ^jLlx^k.ljk 4 jVj ' 4j11 .>*Atl (Baikonur) «jj_j^jIj)) 3jic.k 
CjJl£.Ij .(Proton) 4 -uLLL aj-tk 1 ^jJI jcjjIj-ud 4U Mil^j 


(1) Aviation Week & Space Technology: April 14, 1986. 
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i^jLuSgjwJI ^gjjujuo 


c_jj_L>. ((L^jLi)) fj <; t n") dls~>- a <Lj_usjVI JL^Iu-uVIj <UuLU! 

♦ ^LLlfl I jUoVt 







5-jaJI ^1 &jhll 


^/h! 3j^U 4_X^Jj-oVlj 4_UJjjVl C-t-LC.^ JlSJj 

j! 4 M >l J_«^>*J CjLa^Lc. £JjLl^ ^yic CJJ_Aj_JuJ 

(Danieli«LJ!^JL jjIj» L*_a L-JLuaJI 4-cl i <«M £yu£j-uj 

®. & Voest Alpine) 


^1 g <n 1 <t ^ i <a ^j) a" I jjIj £^Jb 4^" m<? > nil luK 

J 4~t I n") L$] jJuS ^yjJI ^JjJ.1 l-i£j£ c j_« 4 JLvj Juuj . 4_j1^. S^JulLa 

L$j}U* g> /j A, ,,tl ^. ,^T\ 200 

l_4J jHajJL£ 9700 jJLu 4^r U (« ^j-c 4_j3 4 U <7*1 t-jjJaf ^jLua-U jl Jla 4J y* 

j_»Ij 4 MrtMit l c_jjIlSj i(jyj-ff> clUi ^jUI J-^ u? b-^ 0^3 
.4jtla_‘_ u 6-° 6d>^- ^ cr^ (< (J-“_>^^ I, 

4 ^3 , .itlj 4 _LAjjiJI (j'V (jisjJI JjjLall O^i (j^ 

j-4-SJ! 1 <1 $ i a (J^ (jljj4 <: '-^ 3 -J jLijIj f LkjJi^ 3jLo i4_ulill 

(_y!L>. tiU jj i L> l=>jVl (^1 1 g liiij 4i,Laia j-Jj 1 At j^SLaa i^jj_all j^Vl 

(jl^. £-ilsj ijLji.1 J-a-«-a <Laa^La jj^LoVl i- < i n't I jLui.1 (j£Laa 

4" <1 g a (jjSjll al a l«t l 4 a a <^-> JuSj . »(jj<lj)) j-jaiejs (J a 1 . 1 _t (jl^ i4 ijn I n (J£ 

( _ r 3 (jj/jJLij ( _ T il! 4 jj^J! 4 j mij jl 11 11 4 \ «(_yuj ^ a all 4j^5 4 j i 

(Hopper) « ic. JLojial I » ^u-u! 4-^. jiL I jA.1 j j~i V a iaLUsVLi ! JL& . 4jjHll 

‘"*(j w ..j a 3tl ^,.. ^J1 3 "mV 1 * 3**<.,. ^**<11 /3J41 3tl 41V1 ^| 

tjl-3 tiUjJj . Ij-l^ (20) Lkj iaLjus L^la lyijjJis ,J^ J /■-1 a) . 4jl""ia 

^_j - J^ <,v;j 4 -Lo *_iljUsV! t _ 7 ^ (JlLalo O-il^ ^Jj-U ALl3j_o1! 4l>.j 

diljl j" A1 4 jjj3 (j n-y~t (3^J-J 4 j1c. i U -»-~i l *4^1^, I £ i a 3j^j>.| Jss^ajk 

• 

j»Lc. ^jjJI (JjijjLi (_pajjta (((ja^^)) 4 ija i . i l l ^j^aj LaJui£.j 

j| . 4jl j)t-i , . .I J-a^cJ «jjj» (JSLji 4 j m i j 4iLi jJ.1 4 Aj^5J i 1987 

(_P=U3.| (JJ1 tjKj . IjJa^ l^la (JjA.1 4 jjj! Ji-lj 4 m3,h1 1 


(2). 
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i^jLuSgjwJI ^gjjujuo 


jjJlJ 4_LuL_J! jl_l<-u 4_u_o_ujJI cjLcjjIcuJLI j (jl IjjJLa ,jL£j 
X 4200) L*_A 4ja-U > O ^yC. 4_j3 lLLL JjuIj l_jjj 3| ^jLia-u jl Jla 

.j^LS (79000 

X 9700) ^J! jljJkl (J_jJ_*_j_j tdj—jJLuaJI CjLcJ j)~ miU ^j_3lu_u Lg- L a tljufc 
9700 *j L* 3 jl jl-< 3 jLstjLj ^ >jtj j_Lt^ (79000 

i <<-"t"< t tL^J-C 4 ? j 3 Ml H ^j-C < <itl J <^<?n (jl ^jS^-gj JlJJ-Lc.J 

^ I ^ J_jjj gLflJjl ~ Lt . ,. 4_^>.1 j_A 4 m 3 I till 3 j^jk| 

. IjILajJL^ 230 jl j <i4\ (((j-o^j^b)) ^jLlII jlJ-c 
(J_g_a_j i 3j-L.i-.ua £_.£_} (78) J^jSjJI CjLc. J ^j-lm-A J jjv Jl>jj lUjI£j 

gl_Lj| 4 i j 3 mi tl J_jjuu ^L^ T l U (Hydrazine) «(j-^jjJ j ^ 11»jlJu 

CjI j 4_3 _l 3 jJI t~, n /!I (j_a (£jj>.| 4_cj_g^e_g tiJLufc CxjI£ Lg£^ t* L^JLjJ_>o 

. Jj_d,l (jyj^J^li!! jLi-J J_gju CjJ-5cIL<-u^ 3 A-j-g-t^j 


4*4^* 

jj-jL-i^ 1 JJlC L-g-do ( J P-LuL-u (jl 4-Lg.UJ' 4 _jLcVI ts\ 3" 

4 L *' “ I^j ^I <r« jj 4i^-t-uJj 4 L,|L^_g1 ^-Lt-uj i 4lu Jl_>J 1 VI (j-^ 

1^33 •>»j (jl (j^-cj (jl^ (jyllll (jlj .till j (Jj^ t\-ua£ (j_3_<_u (j-i-jSL^-a^M 

l^gjg t/Vi CjIJ_ u_u Cjj-c till jJj t4^3aj^-C VLol OjI£ t3J-^>.Vl <>jufc 

.4^ Jlj 1 ^ r I ^J_3_>o (j ; 

4_g_g-t-a_a t(Dpppler Radar) j^lj» Sju>.j 4 m 3> «H (jl« (jl^ jl3^ 

jl J-3-4J ^_jLj ^_La_<_u jJLjlj ^LIjjI (^^-Ij 4_LuL<_uJI LaJ lIc. ( J_4JlL! 

^SLt Tu J (J_a-*JI {^£i 4jjIjIjJI 3Jl>.jJI &AJb IJuj (jl (jl^J . 

U \ c. L^jIjjJ jLSl t4_uLlJI jLLo! (5j 2) (jA_j ^ > i I 4 m 3 IMtt 4_Cj_<_u 
20jl5 (jiJ 33jiX (J a »~n M L^jlj ♦ l^p-a 80j 30 (j\j I Jl>- ^j>» A4- / /a ^UjjI 

4 ♦ m.VL) (_j^a_sL3 jj^jj jl^. J^jfcj (jl IjJl3_c (jl^ t3jll (J^Lxj . 4_3^J 

It^Lufl cjLiajj (I0j5) (>u jju^J t (Pulsed Infrared Laser) alj-o^dl c^o 
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(>0 ( 8 -|0 IOO.OOO.OOO/i) u^-L° 4jL° {y> jLxlj J^Sjua 
j n 3 ^_La_<_u 3 _}La ^j-A (JJ)j»5LjjA (2 ^Jl l) ^3t_u CjLu^jlII! 0Jt_A> 4_4 ^-a 
.(M ass-Spectrometer) u 3jUtl lLU 3 juu j-Jaitj 

(3000-2000) 3jl^.j 4_j j_i_j ^ ^ ^ ^ jL^>. Liaj 1 4 m 3 Mill ^jLa ^jl£j 
Ju>»j £_a 4jL_uLd ^-^1 </Vm . ^jjQl.1 £j-a LcL*_tI> jjLuajJ tdJ 

4_u ij jj j ^ 1" 3 ^.j_3j LU-u - , ,.tl CjLlj£^j (j-C- diLa^ 11-> r V tjljl^JI 

Lr k- JU>J ^ ^LaJjl ^j-A t Jljvlj jMgJM < m UjJ^ 4:9 Ju J_La_<_aJI 

Cj^I & mm 11 £j£. 4 ii^rv CjLajU a ^ U»j (j I LlSjIla ^ jJI j_aV1 . 1^3-a (50) 

^ia-i-u 3 jIj»>JIj 

4_c JuLtiaJl» j_A i J^j-£ a <<o~ 4J j,tTi3e-a L-hjl 4_LuLt^JI (jLcj 

i Laj_>.j J. 33tl 4j 1 <;r, jjfc j. r<->» 11 I jjt j-jLAi L« (j5Lj aJj . (Hopper) «3j^L3]l 
:^yJt 4 3j 4J> 3j-^>-1 ^j-A 4j^IbeJ (jL£ La Jj 
.4^-3tiI J^ejl/s - 
♦ 4-t-Lu-ui 1 4ju!uVIj t ^jLs ^J_JL>o jL^s. - 

* Lg2>}Li^> ^j-aLuii ^ Lh /,. II C.<j>o 4 j^HU Jjl^ILvl ^L^>- - 
(jl \ <^>4 4_Cj_a^c-a 4 U < mI^j i ljl£ 20 431J) 3 'a-j I I ^-A-t*o Ju9j 

«e\ ^ 1 A «>» tl » < J_$ju jj| Ij^JLfl tiJ^-St-A 4 U> , ,.ljl Jlj 4_U Jl*-A 

4_jSLjjISLJLIj 4j»j iUH ^ajl i^^JI 4_^_ujl jJ ttU 34 3_}jL3t_A ^Ll 4_*_iiaj 3j^L3JI 

(54) 43jj Jl 3^ ^_<-ul 4 jlc. j^jJI t(jr jl!L]! 1 LaI 

. <J-aL£ ^Lc 3jJL 4_LaLc 4jJ-^>.I tjr 3_ij ^ \ <j <j t<~iA ^jlSj i Lljj_3j LaI^j>. 
«(_jL33Lo)> 1 ^ t^> , £j_jq 4j^Lj 4_1l^_>o IjL^. 4 jIjj>.| £)1£j 

^3 a r. 4 jjIj 3j-j-c. 4U Mil< ntl 4 jj3 q>j Jl3_u I (Spike) 
j-5e^>J! JlL« 4 j 1 </■> j!j-a l^L,,, l^jLl^ La I3l *IjTumTlI^ (50) 

dlLuk . 1 lij jLLaI 3jl£. ^1 Jl3Jj 4JSL^jj . 

4_jL3lUi 4_u_u!jJl as^jl ^ Ssj^t JLj^ j 3j! tiJ^5e_d jL^>Jl 1 j_a 

(jlSLol (j[£J J^Lj 4 t u3L>J1 4-iL^. ^ lc c-JjuU 

(80) jl jl3_4j j-lL>J.1 3Jlc12 j_3jj 3 tj-<L>Jl ^3lL a 131 tt_jL3ll.l 1 jjt 
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u iii 9g ...)l ^gjjujuo 


ijfjCi J-L-& JJlC. ' ' d 1 i ,,, ^ 4 j^_L>» I 4j^Lj 4_L^ J-ClL^UJI J 4 IjTl^u-l^u 

♦ (J-U-g-tTui I J^fcJ 4_5elijj 4_UJ ^\. 11 

43j4jJI ^LtU! I tj^A l^jic j-uJ«-JLI ^jlS" 

. Loll cJuljuSj t4j m Mill 4 ju_u^L! ^-g-tlo jj-uLlS _}l JlC - 
. 3jlj^JI CjLwjjJ (juujlJLo - 


»< Mill CjL^Ju-O <j-uLl3J ^Aj-Lljj ^_uLl 3 jljLC. - 

V 4_3 Jl_J ^jVl J-4-3JI JUU Juju^ll 1 < <iV JL_uj! jl_£>. - 

. jLlal 4 -c.u-x^v jjLjjkIIj 


^ If. ^^Jl 4 m 3 (utl cjL_ul_ts 4-tSLLt-uV 3^I - 

ju^°> j|j LcK 44_3_u3j (30) m 


(J* ~ / j 3 , ,.tl I C.<-LL^J-<-uJI ^UUI 4_IjU (^jJI Jl^_>JI £)l 

l y A »1 t^3ll ^j-iL-u 4 jUc. LaJ-lojj I_AJj_3j ^ jr 3 Ut-uslj *«2jl 

•J£ 

Cij/qj-uJI »1 aUtl (jjs ( rtjrtlt i Lt^l j IJLA (jl£ JLSj 
^Lc, 4 jI^ 3 j^jjJLl ^Lsellsl ^jlSLol ljjj_uaj Clt-p* ^\ JLaVLj J-A2J1 <^JI iLuajI 
t4_titJ j-a 3jLu_u ^_L4_uaj (jl£Loi jj_uaj ^1 JLcVI aJJt CxaIL^jj . 1994-1992 
4-&Lgj t«dJ^Jj)j)) ^Jl (jLuul <v <<o~ (jlSLaluj . 4-a- t*i < n Jj-selu (jl 1 £ K <ij 
1 ^Ijl^l I ^1 jc_jjJ,l 4_jju Cjl- L if. jl Juu 3^ cj' 

. l^Lu^jU ^ If. L_3jj3jJlj 


II jl 3~f.l (Js 4«2jI(J_u^j^)) 3>LUI Jl3^ tjjaj 

.^jjJ.1 jI^_<jjI L- h - i^ 

Cj Jl_$_j>u 1 a i / ^ -A a a tl 4 \ MlJ Li_tb < JLO Jlu jJs JU^I ^jl j-JlC. 

t 4JI J-i-aj ^jl 4j-«u>*VI c-t^SJI ^1 4JjjIaJI Ifls ^j vLul 4_uluJI 4 m 3 Mill 
. JssL^I lX£ 
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.(JjLOI (4) 







i4_Lo CxJjialj L^JbjJa dsjjejl (j! J_*_l3 i^jVI LoI 

l£>^-V| (J.& iJi2_jj3l^iiL>. 5 ~< ! < . i i e.Mi^ ? jJis i JajlII ^ L^4>4 diLij 
.CjLa^L>ji 4 jI (JL«-uj 

*Lu& ^-AJUZJ (jl i4_a_L3.S 3j^>.I 4j i-~.' C Q I .'*' ^ jjl ) HI U 1 Jl^J J JL0 1uX£L&^ 
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I s 


tllij ^^-CU-A ^1 (jy^ ^ tJjUH ( j-A 

t4_^jLcuJI c_jIj_jVI LaLuIoj-c. CjL c.jjj-tTu.1,1 

a a j a r< ^4 4Jjjia cjIj, < < o jJ-ls 4J j|ji£.VI Ijuj <j I 

| ^_LA_t-sajj 4 _jjL>oj 4HL2JV. ip^- c ^ *JJ 

tC>-LLaj-«-aJlj q^-jSoj^qVI 4_JJ J-udjj u^l j 

cjL^ 4 <>« L&j-JJ L j_J/I ^ylll j-j J5L>. jj-c 

^ LajJs ^ -t i a-I . ' J-A? jJ)I^J J-aj*J 

C_sl Ji_aV| J-JJ-L-J £_A .£C_JjJt,1 (_3LtiaS^Tu-u 1 (JLaSLu-UI 

^4' ^LH 6^ jl-ck^-lj i—ijLstill u g " i~ 

J^. j_L^j J-=-f {y> liilij (jJI L$J 3^!j 

SJU^o (<J <^l 2b£Ajt 3JLLA1 

3jjj-£ 3 4_ul Jl_j 3Lp- ^ Jr jfc J-Aj ^yl^- 3LpJI 

t3_}Ju5e_A J^LsLua 3^^ 4 4_3 _l3 _} djijQy a *LpJ 

i4_jjJlII CiJhJ 4 _LaL£ Jjfc jl .1 3 ^L-La 

3Lo* t tiTI Cc x i L^IIdL 3^- c 'l Lr^J 

CxJLl^j 3^_^>. VI L^£jS>~ | 4_*_j_lL> I 4] 

. Juu \44rt t 3 mhC) J_pj.l L-tSjSJI I JlA ^yil 
jLjj-J La Cjj-aTu-u I ^Ull 3J^i] I (jl lLUjl^ jJuljj 
^I ^>.3-<-4j ^1 JL^j! t4_L<_u 3j Mir. ^y T ajI ^JLc. 
Jl3^ . 4JLjjId d<jl^ jcJjJL! 4 -U-U -3 j-t-u j 1 4_xSLj_a 1 
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J>LLI jlIc. 1988 i«2 j I £-£jD3» 3>LLI jlJLc. 1976 ^ ,-<j «-....I 

I *_JjL?e_<JI^ 3^^'v VI £)l U£. ((2 ^ I )) lUrtlll 

Ju9 ijr b <LojL2l<Jtl 3 j»^».VI ^_L4_uaj l-<jL>. ^1 

djL 1J 111 3 JlC.I_2^ J 3j-i_>J 1 Lj^l^ !^Jl 3 <;Ui£. d_U_u£l 

»j Mijtl £)-a jIj^j ^jj>^ ^-JLaT j^33 tCjLul 

L^jI-LJ C/■»-<!2>J 4_lLo^J_cuJIj <Lj5Lj_aVl . U U 4. 11 £j| JL>|J cJJjJj 
«jSLJLl cJSjJl IjlA JlLc ^_ r iaj CjIJuj tdl j -L u L^Itil j^ljl 

3JlC t JLcVI 0jufc <±xAJ tCjljL>ojj ttiJllA dulSj 

. L^JLaHu ^I La t djLkUol 


Uf»l,y^IV 

j^)_c iK (jj- t SLj-cV' $iLal*-JI flj <^Lu!jJsl djl^ 

4_3JL>. l_OJ d-LsLjV 1 ^-jJI ciJJj i^yC. «d Ah^*- a .CjLduUiil i^CJjJ.1 

^SjSl.Cu-a a_rv.L_u_a ciJLufc (jl_£ didM-j £)5 L!j - j 1 ^ <>» t, 1 j,.>ii (jr^ 1 d<_i_LSj_<_uJI 
(jJju J)3 V*n La (jl jL iTulL . »1 t^3tl CjIjL>oJ C_sVL?e_a t^jdJjjJI Ltl£ <jr\j 

Cj I Jlj Cj IIjJ^jv I La^ * o JuAjj Juu ^Sy- > ~ ^ 4-ajj-Laj L-hj-xj j I 4_Lc 

4_ul <>>311 CjVUJ.1 <U-sdL>.j c 1 gg m ^jjljuJI JJ-ujIlJ 1975 ^Lc 
<_p.II 4^TuSJL 1 «j^jj_i_o-jJi!» 4 JL>-j * j A Y\ ciJJli <JlLg_j J . 4_jpL_uJtJI ^_lC 

3Jl>.^GIuL-aJI uUjj 1 ^y°> . (jdijjJI LlK (j_a J^\£jluili_a jlj^j C.<-gj 

» < <ija l^-a 1 1 g g mj jl^JI ^JLoHjI dJ- tJv ((SLjL^-a)) 

j-al ^Laj «Lj5Lj_aVI 3jL5eI<il CjLVjJI »1 glr. C.<Jjl>. ^Jt\ (j_aj 

CjJl5cHj 4_l3j>JI lIIIj J>U. Cxj-lS j_taJI ^j! t4lc Ijlitlb V1 t^-a Tcv 

C/-L»jv- t3j-^Lj a jM <>»a CjL>-L>o tC jL>-LuL gilJI Ijl l_$_Lc 

Jl£» dul^ 3_x5L^_aVl ol2>LUJ ,j\ 4-usliw .^4-jJJ C.ULL L ^JL*JI jLLijI 

I 986 ^_jl_U ^£1 «^j?c_<J LfaJ » dJi^SLa jL?e_ajl 4jjl^ dJlL^J t4-<-u5La CLl.ljl.u3 I 
JulsuumI tj ! CjLVjJI ^Jlc. LaljJ . ^1 <>>a 4-»-u-u 4_u_a ^JLc.^ 


.(1990) 4-cUi! ali^l-^IjSJ! :oL^ Ju^u (I) 
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5-jxJI ^ JgjiU hJaill 


. 1972 ^Tl>. jjj 4 1969 juLiil cr^ 

4_jJI 4 Jj-LtfsjJI iUU> a ^^Lcl ciLto Vj 

4jL>.Lb ( jr L. Cj-LJjJ ^1 4_J_lL_o]I jLVl (jl 4dJjjL>. tUU-^-J 

JjL_4jjI (_SJl^Iu_uJ i_LxLj>d,1 1 JlA J)L^ lil 4_c^Li*j 4«^ae_Lll_4aiJ» jLje^jI 

JLs J_ul La jlj-C. ^yic 4j_pJ.I I JlA ^1 

4—u?e— lj!^ ~ i mV! «^Jl-Ll^ (jj^w » (_^£j^_aVI JJl». La JlIc. . j-a-d-11 ^jj 

.Cj 1 j m♦ j i nil Juke. <JjJ->- (J-l 3 ^-a-ail ^SL^-al (jL_4jjl JjI 4 4_j£L^_aVl 

JlCjJLI JjJL>. (J-lS ^^-aj-aJI l-SJl^JI IjlA »La- l« -ll JlA^S 

L? T J~[>~ * »l <—3 JlA JljJl>o ^1 »1 aLtl J^Ll^I i^JIjJJJ cr^J * _SJl>JJ 

jljj (JLlujJj CjI jm i n~ll Julc. J}LL 44_jjJ (j_a CjLLlC jLux>.V 
♦ £jJj -u ± .% }\^ Q^-SJI ^j_a ^l^cVI J^LtJ 4^_4 oijJ1 

c_jLLaj>JI 4 L^.a-Al <j_a 4dj-u£ eJ&Ijiol ^j-a Cj L^j^uaTiJ I CjJl>.Ij 

4 1988 ^Lc. I ^Lal «J)Lsejj JlILjjj)) 4^>.j ^jJI 

^Jl^Tlcoj (^jJI (Path Finder) ((jj^iaJl <. ^_aljj_j Lr i^. £ajl <^<>11 

Cj^L>.j (JJLLa-u J)l 42000 ^Lc JjJU. £_a ^ a < <n 4dJjjL>. LcwjJj-tSo jLsejl 
jr^jj-al jl Jj_i 4_Ij_ALa 

4((L^Lj» 4 -j L5Ljj-aVI »1 <>u?ll 4 _II£jJ 4j^ 4_jl 3 J 4_IjJ_aJ till!} J)l£j 
CjjJu9 I £ju mi M lj_A cJi-JL^b La Jujju (jr^- 4_a-b!J-U {jjyuu&Ji ^JJ 

.1991 ^Lc Q^- i La (420) 

4-ul <>>4?ll cj1UU->J.' ^ L*^.ljj cjJl>.I 4«jj?tlILijj))dJ cj^L>. jJuj 

(j_a JlJljI j_A La ^Jj i_S Jl^j Lu-uLu-u Lcj^u^j 4 Liajl i_dJ j . 4_j£Lj_aV I 

CjJl^I ^ jJI ^yjl <>i4?II ^ jr Lc 4 _lLJuJI j-Aj 4*L<.u-aj jL>oVI 

4 ? Jl_A Cj J_>. I (j I Jljlj 4_^L>.j . uVLt_fl ^.a^e-U ^ 4j?e_a^La 

4(^ruSLjj-aVI »1 aittl J-±-^ 4_a3 4£,jX.j mi 44-uL llS j-toJI Cj'jI is>~ iVI 

‘" ‘ jjj>o I JuV L^jIj . CjLc^ <"ia £)_a L_uL 4 JI£j a\a7\ La 

■ jUJI (jjLuJ! ^_aVI ^ 4 Coo^j-<_uJI ^j_a J 3 _u_ 4 j.il 


«2j I 
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^ut e^u# 

Jl jU:VI 3>LLI 4 1988 ^Li ^ 







jl_a_3l 4 I Ml 1 mi Cc-uiJ) i.n 11 1 ^ 7t I U I 4_Ull_U-^JI jUiVl JJlC 

a ^ ^ 1 II ^J_Lt,uJ I 1 jlA i ^^ . I ^_a~4 (1980) ^1 j .jjs (Cosmos) ((^-u^_aj^^» 

O-u -3j-t^J 1 al aUH t3^j4_u_aj J,j1j_aj aLja-dJI ^1 J^Jlu tjLa^VI 

- ^1 At! 3_iJt^e_a CjVLse_a CjLajJbua 

^jJbu Vj <j_a j-ufo LU^t_a cx^^LII ( Jij_alLll Ijuk (ji^j 

S4 N1 i a VI 0j-al * ^ V Jl3 <Jj JlC. j_a J_l£ 4-lIc I 

J) j mi II 4J ^ t -u -3 j-laJI _iL>oVI <jl£ <4_L*Lt)l 4 aja **-11 i inj 

al j-u^C. (JjVI r <«MI a^_a-3 Jg~ t til £j\ Juu t3j_u£ 4_ul 4 CjVLjc-o 
Jlj9j . 1957 4 « I -cii-LUj) \ i m» - jIU 4 ^j| j_La 4 mm» ) LJj La (^jJI 

4_x^jj_aVl SjLstim CjLVjJI j_a ^jLuJI jLa-t^a t4J a 3 _}LjjJI C*llo 
tcliVLae_a 3ji^ al JluVI 4_I £)l£^Ji!l ^ J~ ,{ ^ 4jM <>>4 CjVLse-a 

4_id_u-£3 CjIjJuBj CjLul^Lal ^j_a jJ Laa t Lkj-jjlaj ^1 Q^j5Ljj-aVI J-a- t J 

t l2j 1—lJ—lj 1—alii I ^->.1^1 ur^3 ‘ ^ 6 ' r < ^- > ^-^- 1 - 3 (_^<JI 4_i_a_>JI dJufc .^uuil 
0 JlA CxjI^ Ju9j . «4jjI Jiil CjLL^>J,I)) J^^LLsL} Jj-a_u ^Lo^j^uJI jL>oVI 

a 7MtH aLajJlj ^ U^.t I ^>JlA ^\ Lfcjljj jLa-»-J t4-i-lc. j-<-uj5 I ^Ijj-j 

. ^aj?tj>JI 3_ijjL3fc_a vLub-jJI I4] „n V tS^JuiUa t4JjjJ^ I^J^a 1 

^j_a (Jj^l J-j->JI cr^ ^—7° jLs (^L-L.i_3j) mi !l jL>«jVI ^jl£j 

.«4- l ^ T lII» ^I (Salyut) «cj^_i]L_u)) ^-<-ul Cl x S 4jjIjJLI cj 1 l^iI 
i 1971 ^Lc (j_a laJu »1 <^<?tl CjI U^J.1 oJJb jj-a j_u_u ^lL^ o c_JsLajj 
idJJuLLa Cj^L>.j L^j (SoyoZ) «jjj^j_o)) ^ 1 At! qJluj ^LstliJI c-^bu La^ 

CjLLl^J .1 1 ^j4 CjIJlj (^tll CjIj) m nil ^ <j ) Lfc^ljj 

0lXJ£> (j_a ^ j"7 > nVl ^yTt-t-t^^-<-uiI jL>oVl jL»_tI/ t((C j^_JLjj)) 4jjl Jii,l 

j^LJlj J I n 4 ««»1 <>> a II ^ ^ a7 miUj ^ajIjJI jj i^^iJI » jJb tCj^LxjJI 

ciJJ5 (jL^I alj-<-u i4j_5t_a J_3tj ^LLd t4jj|jJ,l a U11 j|j)j ^LLs 
j|jj CjjLoj tiJL-LA 5l jl 4J^ ^Ual! 4 j mi ftL 

.4_t^ aLLJI J^->o »1 i>u?tl 

jlj-Ls jj_a 4_^_>JI 4 _ljLs aLtii-aJI CjI—L vL<a< Cu_jL^ t JJlU aJ-A JIj_Ldj 
CjLLl_>J,Ij L p»jVI (jyj jJuljj t4JjjklII j_lc (Progress) «^j-u_jjj>-j^j)) 
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5-jxJI ^ Jsjiil bJi=all 


(jji,! LfcjljjJ Jji-iil iSjjIjlII 

j) rr ) ' ^ ^ L> ~ / ^ t^Tt-l-L^j-t-uij jL>oVl £j I ^-t-uJj-j (jJJj £jA 

3) »1 <>>2tl jIjj (Jj-k ^Lal cjljtfttl JJjGj j-$£ 

tj-A A t A r J!la3 /^-t •>> Atl gj J , ,. A (tlj d j -»■ ,^>\\& 4_u JlaJI CjIjJlIII OjI^ 

f>j ±La iJ aiJ 1 IJ_A La3_LJ ^Jl ^-2_<_uJl cO jju.uA CjLuiaJI 

CjIj) ( i n £_ijI jJLaJ Ju9 IjJ_a ie \ t>s Atl Cj!j 3J_a C.«->o .itj^Jt 

. 4_j_LajJt 4 _l^JI oJJb CjLUdIj^I t. m n^v 
^L9 jVI J_j_5e_caJ I^».jj3 JuS tCu.i3j.aa] I vLub-jj' jljj (J^3 Lh^J 
(J-LJW jl 4 ((CjJ_jJ L<_u )) CjLL^-^-A ^Jjjv g. I J.<_u / ^ 1 «>* A 11 g-1 3 lit 4_U_4 jLl2_JI 

. 1986 ^Lc Lju 1 ^3> 2 r. I ^3JI «^^LtuJI)) (Mir) «j_u3» CjLLa^ta 
jljjJI ojJlc. ^jJI w • >«ijrttl ^3jJ! laL». uoI 3 Jlc j_Lu j»L3jl 
Jloj ^jJI t(SkyLab) (<_j*^ ^1 *s <«) «aLa^4 JI 4JL>*j t^jjjSLjj^aVt 

. Lajj (84) jjfcj * 1974 ^Lc. 

^j-L^-caJ IJjajjLJ Ju3 tCLLl£J-t-uil .ilj^JI £)| Ju>0 JlJJL5c3J1 J.U.LU (^JL.J 

j_5c_j u \ c. ((julA)) «cjj_JL_u» 4jjIjlXI cj! t^^JLl jjjwjII 4JLjj1d jjuo 

LLjLj (,£ JlJI ^ijj| JSjjIj (^1 La jj (96) 43j!jlj Cxjl^ 4 ^-lLo 

(185) ^3tL«jj(l75)^j tL«jj(l 40) ^1 3 jJ.1 ^ jjt cjj_3^ . L«jj (84) JlIc 
^L c. La(237) ^Jj 3bti Cjjjt-us iLajj (150) ^3 L«jj( 2I I) ^c3tLajj 

. 1984 

4 U r mIj_> jj) ^ mi 4_j_jLa_j (j_a c_jj_3j ^ jJI Jjfc jJLl ^j-II I JlA J^j 

.« 7-Cj^_jJL_u)> 4jj1 JlII 2 Ut^.11 ^1 jj 4 j^Ij 

^2-v * 1 ^ >r. Cj jL3t3j ^1 4_u_ajJI 4 _l3j>JI J^L>. ^1*1987 ^Lc. O^J 
j '"" r Jl_>. I ^j_a l_jj_3_j La t La^j (326) ^JL 4 1 JljJ u>. La^j ^3-t-i^j_<_u Julj 

j_j 1 jJI j_a «u>3ljUI» Ij-A J-tsa-j o^j 4-jjl j-ll 4 L> -nJU 

LaJ lIc t aLaJL*JI Jjfc3t ^jJI (YuriRomanenko) «^SLluLajj » (^juul& j-<-J 1 

^^Lj-aj La-Lu jLc La J_Lc 4x.^ > h aj 4 _L^Luj j L»4-j Jl>.| 

4 < j 1 sjVI 1 a &Ju>.l Jl^Ij 4 4JL>.jJI JLa^J ^j-C. 4 JL>.jJI ^JlA 

4 ,. / >.t / I <>>jI ^ <l^tl i . 4^1^ CjLj-us c-jL-sdI J1>J lL_ 3^ Lajj (l 60) Juu 
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.(234 l993-«_>b^il 2uUi! aI^JUL^JI ^ Sj^Li :oLuui jul^ (2) 








6 «j_j_a)) 5 U 1 I t ^LselllVI 4 Jjv.j Ijlju \1* (_^jJsd 

.^L*JI (_^oAj j,} 4 < mjj 28 &Jl>*j «jSLLuLqjj)) LaL^jIj 41987 
tillj Jlju 4»1 <>><?!' i«Ml JjLc Ju3 4((j SL L u bajj)) O' 4 j1jJlJ1 

3 Jl-O «^_J_a» 4_Jjl jJ.1 3 U, I I Ji ^2_UJ JuQ-U3J O' 1 "' J 4 ljl^ JJ ^ '"•' < 

4>Jufc C< » ' 1 31 .(J-J-3 O -4 (jr^^ 2 JlII <_^Lc 1 (3j^ <3 Jlj 4_u_uLjj3 

. ^ ^J_al^ j»Lc 1jl>.1j La ^1 *L«jj (366) 3jlU 
4 p-i— i £Ljj-aVl »1 a ' ♦ it IjL^jJ (Jila-s 4 _lLj_l9j_ 4 jJ 1 CjljL^o^l 4 >JlA OjI^ 

13l °> (JlLaj i-iLIi O^J * 43 > n*4l_La 4 _loj^ ^ic 1 j333 j jl 4 >jJjLLaj O' Ij) »jt">3 > nj 
d<jl^ 44 -lLi-O j-<-4ii 1 4 jjI jlII cjLL^>JL 1 o^ q* U U -L t i 

-ijJ.1 Jj T mi 3 Laj ^\ J>j) t <«MI ^jVl 3j t^> •>, JI Jfla-i 

. 4jL*JI o JJb Qj 3"»-3t ^£js>- I 3jU^. V] / ^ 1 .>.311 A 3 .! 1 j U \ 4_u_uLj_3JI 

^jtlY^Y^ 

Q* U U -L11 j |j ^LaJLaJI ^_yjj 3 < ^JJ c-jj , ,,33 O' 3 H ^c.\ Mia CjIJu 

O' 4_4-4sLv. . g. Lt3a-3J' C.<_ t - t -3 J) mi it 4 _jJIjI(J,1 CjL^LscJJI aljj 

3 Jl3Lc. 4-nTuJ La A i>s 3tl Cjj^j Cjjj jJs 4 « ^?e_LJLtiij)) A 1 >* 3tl ciJ^La 
Cjj_56_lJI jLui_a (jr-L^- ‘ L^-^Oj C.u^j£ Ju3 4 jjLl>.I 3^10 O'j • c—t^IxJt 

0-a jIjj-I' iLfljl JjLjjjj / I j»^ 11 4 ^. Lu^> 4 jl>.'jJ, 4_uLc^ 3JI cjLclJ-uaJlj 
d<_alj 3J_a 4 _lj1 iA 3t' 3 j,j < nil tiJJi ^ <3^34'j 43j1 J_Lc. tiJjSLU 

L^J^L^j 4 _l 3_>JI» ^-4-ul cr^J * (32) 

4_jI 4 4_jJlj_ILa Cj'jOIs ^0 4-u_l-l£ j-<-uJ' 4-uLc^3il CjIjL>«jV1 C.<_uj 

4aljjJl ^yJl IjJ 0-^- J-}-*-^ ^ 4CjLu1 

(JJlII ^L*JI j-Aj 401^X1 Qjj < <i 1986 ^Lc . L_3lic3i' 4JLv o-^ i— jj_3j 

4-llll3j- 4^JI 4-o.jjL^aJ' CjI^^LLdVI ^Jlc jJL 44_jSLjj-aVl 4 jjI£LII 4Jjl CxA^j 
0—4 c< j j 4 ^ jOt-3-<-u0 ♦ 4-t^jj-aI C_!' j' a r (5) ^JjLa^a < d A ^r (91) 

-'j o- 4 (800) 

. l995-c_jlliSlI 4-oLtil 4n3,„ ^ 5U>J1 :oLu«-«i (3) 

^^-aj LaJuc. 1995 (jj/jLa ^SjJl 1 jufc »1 <>>311 JljIj jjL>o (*) 

Ljjj (438) {j-Jla) 4Jsx>iI1 


ISO 





5-jxJI ^ Jsjiil bJi=all 


jL>oVI £)! J}L». (JlSJI jJ-oljai £)1 £j 

(j- 4 ^y-f-oLu-a] 1^ ^aLlII £)jLal| Jiai^J Jl>-I ^ILu^_guJI 

j_guJ JLauaJI ^-^.UJI 4 jjLju tiili (jr L>o Ju9j JjjJI 

I p j n JLse-o 1 .>>jI 4_uj(j)jVI A »>^Atl <Ul£j 

. J^jLguJl L-jLJI j-L^-aaj 1 (jl (j-U-o t((^j-u^J^» m <? I (I 
^yjl ^ ^ 1 / >s A 11 J_J_L^l] | Jl4_S ^jLjOJI I Jufc ^ ^0-10-4 £_3jjlj 

4_}J3j»ujJI Lull I JlLo 4fU-3 Lu-uLu-u JJ Jl 3 t4aj2>j_uJI L-Ijjj I Jjj 

^icj tfiLuj-iJI LjjjjI JjJ ^1 Ltiajl (jjLauil JlL«Ij Jj . LjLiijj j^>J,lj 

ciJIjJulL) ^jTu-u-U ^ lc. ^y_«_uLj_cuJI jL^jVI ^il C(. u ^^-t- g jI 

Ljjj-go Jiu^ tdJiiiJI ^JL*JI (j-4-i.u cj^L^j i _ T a jj 

^jlc Ij LaIjlj 3JlJJl>- 4u.ul j <(it 1 3j iU*i tillj <jl£j . b^uJLaj £j\lt ii iIJl^Ij Ju^ilj 

4_<_uLu_t_u <■« I b^_ilii_! l_JJJ_>- ( J-j-J 1 V J a )) ^ ~ J J 4^-iuJ I ^-U-Ojj 1 L^jIjU-Ju 

^Ll3jVI ^I (Glasnost) «Cn <>jJ-<-p^L>J 1» 

t4o>Jj_u3j IjlA o- 0 o^J 

<p]| t(Sally Ride) «ju> ^Lu,)) 3 j^jJI ^jVt 2L£^Vl *L^j| 3 ji$Ij 
jl_5e_fl_)| CjjL>- t-j\—i—<—uI lJ?-jxiSo C-.-ilSj' (jP-II Jjjrt'sO tl 4_L>J I j tAc, CxjI^ 
JxL-uj: < ^ ) A ciLlj Julj C.<-LlC . 1986 ^Lc «J^e-Lll <Vn) 

Cgll^.1 t ^ ^ - ^r n | ^*« • I ‘ t^> • t»\ ~9-~< 11 <( L<_oLj)) f - 1 < ^ * 1 1 4JIS^ ^-1 Jlc 

L^jV L^-ul^- J^ 4-uLuaiJI 3CjL^fjJl tUU-v. 

^yC. ‘"'i^> s\ Lo-Lu tcii^SLlI aU>, >.l j\ A »>sAtl Sj-aLj CjIjUoI ^^.Lc. Cjj^j 

jL>oVI ji Mil L^-Luj . mij jLc£.1 

^ 'J I g.U-LJI (Jli 'a «>»<* CjI jL>ij| ^Lt-ta^-<-ui 1 

(JJ) 3 I -V" a l_Lli CjljJa-L>j ti^l tfVnulj 4-jl > tiL L^tlj 

^y_ILj_j_sj_t_u_JI vi 3", 11 ^j| a_3_jJL>JI Lq-Lu . a r 1 > 11 VI 

a_llLolJ CjI-LjLccS^.! « JlJJ Li_tl)) t - , t^> r IJ . j U> l^e_L^> 1J I ^1 «>*Atl 

jai ^k^I! fUL^ii 3jjbLJI CiLulSLaV! L^ulj ^ ^ 

3LpJI ^yi^, t ^ 3 /j i3^_^JtIL_u_^ ^yjj Cxij^o j2 OjI^ ^ylx]I *((^_L4» 4-.ua-.Laj-t-uJ 1 

Ua-L) taLc ^j_c ^a£"i ^jylo- CjJu-ol . Ijj)^ mi j) />>3j t^4 ^Ijj L^L>*I Ju 







LoLc. j ui c ( _ J _L3l o^ 0 j—j-La La^j (84) j-i^. IJlajlLo ^aisjJI 

djl_jjL3_a-i < n T l Jyjt1 ^ L- 4_]G_a( <( J j ) ^L-uo Caj^-ua^ . JuH^j 

(Energiya) «l_Lj>.j_ijJ» ^ a m U gj-mhj-mJI ^ajJI ^jjL^s oljjJjJ 

3jj_3JI ^ j' ** J}j_AIL j 4_il i4_iSLjj^oVI ^hjJI jjI j <t 4 j m THj 

tj-l-J « Jljj (^Ljji)) Cj-jjLjsj . (Jlj-jas-VI Ja>.lj^a L )^ 0 <J^' -SJLC, 

^_ja>.j»j t _ ? JJ <~ '°'^ j-aill c-^1 mi^"< (ill ^Jl a^" ( nl 

J^L^a <GaLa! CuJIj La jaJjJ.1 ^1 J^jJI 0? c^! . JjVl oUJVI 

4jj Ajtl CiljJuill £_jia3 1 JLoVl 4 Jjj1s dt-i-L. ^Liity t 4 aji M-a-j 04Jjuja 

M .>>a . til!jim 3 Jl£, ^ 1 <>» 3tl ^ 3 , ..tl J^l mi a i 41 jjjJLI 4_ijs_a!illj 

(_jJI HjjtLa 4 m 3 m jj) (j£LaJ iSjJjjJI ^hj-II ^aja iaVt <jl 

. Jju Ijljj jaJ ilgijaG (JjLauj j-ih_j3 £-a ‘ ja-J^JU 

(j-C. LtJJLj^a i_alj /^i ~iVI ^1 LfcjjjGj « JlJj (jJLji)) C<g"'tlj 

3Jjellil diLV^11 (^>SLa-i (_j3a. ij-a-3]l jLa^.1 ^ m ^£■ i^Jj-U 1 —al miCi i nl 

aL_lj jL >Ia_a CjLijuua^ . ( j T 3_t_L3^_*_a] 1 j|_j_3ill a La 1 4_Ajl_L3a_3T I ' £l ±Jl A 3_}1 a" , nl 
J_a-«-llj (J MJ«II 4j3j <; ' ^a U" t 4 jijIj 3j_3a (j_j£Luai ij_a-3JI ^^£. 4-^Ljjjii 3jLc.Ls 
. (_£jJL>. ji£l ^1 1 £LjjsLi j_333j i/aJL*JI jUij? C,o\~ 1 n~ 1 j 

SJljIjJI i>jL& i".-a- 1 ^ 1 41 ijl jijVI (jj/ljLS-l 3-5 4-a-jCjjaV JLaJj 

. 4j t nl j t ntl^g 4-LaJbtjl -LLausLM ^j-*a 4-1 La-“ 1 nl^g t jL> ^jLlcs 1 4-C.L^- >*<(T1 

al a I « tl (j-a 1 3j3t (_JjJ <j-a 3JL>. ij 1 » a 4 3j3-»JI Cajl^ L^jV 

^It'^ alllaj i.^~j i^i~ ^3^^ I j-A q n^a'llj 1 £j\ ta ta 4JLI j 

:j^j| V JLUI 

Ljr $ J_Lc JLuil ^UJLtil ijyjj - 

fjt*. Ij-taj q I 1 1987 ^_u jj Lu4 jV^j *A\ <>%Atl « LujL_uLj)) Sjlc.1^ 

. jcJjJll ^jl i nl 4 <Lujjullu±a LLala^j IjIJl3 JlS 

(JJlI 1 / 1 " 3 .* Ml J Jj jIjI 

aCjVUJLl ^j-0 (jr^ J-t-uJl «>^Atl A. 1 11 

(_£ jJI (John Cassini) i^ijnK (^Lj-aVl ^oJLaJI dili ryL yy. Jlij 

£ . <— l - l£ j m i t l JLao^.1 t _ 7 -b|» :4 JjGj (_j£UI ^ji ■ -<V 4 aqa SjI^I 

(iL^ILi jj-aJ-j LLiV I > 31V~Ii (jiukjulj i^jjJ,I (^1 JjjasjJLI a (j-1^. 
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Jl Lr^ J9>U ^^1 


. (( jj >»I j cJaj ^1^3 Ci mi Jjj3**-~l (jj) 31 Um La-L a 

( jr 3 3 j>jj>-j _4 j_lC t J-^c CjLs^Lau j^IjJLI t 3l~Va Jj > m n 3jl _}l 4 jLj 

.3jl^U! oLVjJI 

4_*_«L>. « Jl_j_A j .1 4 j'v-)) <_ySaj_cVl ^JL*JI j Jo*. 4£_£ill (j-uuij cr^J “ 

jjs 4^ I H g Ml II a. 1 t\*/tl i_al mX h i < ,|1 4-U-U-3J <„u ! I Jj^>JI j| Jy3 4 <( 

^U_L*JI J)Lj <UiLoi . JL>JLl <u£Lj_4 VI cj|jL>aVI c_jjL>a 

4_ds>jX, I-4J ljj-£-ul 4« l_U.iL_ulj)) J-CJJ-« JL^£. I IjfijLfu J)J jjl (ju£aj-oVI 

l2jLjj_c.j t^_jjJLl j^*» JjJUo j)l . tjU> 1 < a j_a cll^j_<_uJI ^-Aj^Loj 

. <Gjjj Jya CjLLlC £_>aa>aj t<La- Li < <> ^lc. <jJj_stIa 3jjlalLc 

I ^^Jj-dVl JJ <^>3tl ^JL43 ^yic. MlU OJj-iiOj 

j-jj-L-jJ CjIj i mi j-u-.^-'v. jl £_ij V ^ ^I^U. j-C. jjjjLstlu IjjI^ 4(j'\_xSoj-oVl 
c.<-l-l^j mi II ^_Ajlj-ti_j L^-Llj «jtjjJLl ^1 f■ I *311 j_3^_u jj 
- jj ^ 3 Julj ciJLK} (J_l£ Jjlbl « Ll>-j-u I» *Ljjl >^tl CjIjJuS jj-uaj-tTn-oJ 

jjJuo (James Fletcher) «j_tlILtl^ ^j-u^-cv»jlcf t^jLtATJI ^jlt-JLl ^^l^j - 
»1 ni iLj c.<-flL^ 4 _II£jJI j)l c 1987 j_u jj tcdljuT 4 _j£oj-«VI ^. 1« >»a 11 3Jl£j 

p j 3~ t ti" U -v ((j_Jit i jla» <_3_ctfSjj .^cjjJLl c-t^j^j j-^-SJI ^Jl jILqj ^j-tfo-JI 

^LtnJI ^1 <l>.L>. ciJLLA j)l»:4 Jj_3j 2000 ^Lc 4 _j£oj-cVI »1 <>>311 l^IjlaI 

Luj t^_y^jj-oVl <>>3tl mi It I C '■♦-p t3j_u£ 3 j^L_4J 

3j A j-^j-CJ a A~,^ VI 3ji5tlU CjLjVjJI t3 JljJl>. CjLj_L3j 

♦ <>>3tl ^ 

jj_u_uLu_uj jjlLalj_a L^j I 4^j_3ILo Cjl^jj-uaj 4^ji3il j_t-ol_t£. j_c jl£j - 

^jiajLJj 4-uL^iiJI CjLIl^JI (JU t_jjL>Jlj JlAII CjUIjj>.Ij (jjJjLLA 4 jj_j^jj-al 

cjLuIj-JLI ^>1 ^ 1 jlilVIJ 4ciijai 3 MI 0 I Ij-A Jj^ t 2 LuU>jil oL^JI 

J_jl>.Lj ^yil ^^1 (^JlII j-oVI . L^jLcjj mi a ^3r«t «L_oLj)) 4JI£j I ^ • 11*>” I 
(Freedom) «^jJljj-£ JI 4_JJ^>JI» 4_^jI jJI 3_xS^jj_^Vl »Lua-3-ll 4l-i-a-a ^J^llal 

«J_ji_A g-1 >>> A tl C-JJ ^ MI J I")) jJ^LLal jJ_LJ>. Lj ^yjl cilljL^J . CjIj_U_u ^_U_u 3 JlI 

isr s^a-A 4£j3j 4 jj^LII 3^-^-' <<il ( _ ;r Lc 42 jUJI 3jJl 3JI (Hubble) 
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5-jaJI ^1 6-jkll 


) 4_uo_3 4 _lLlC.Lj 4jjoJI JlcI j21\ Jo.] 
a j *1 . >» A tl CjIjLooVI lt J_c g1 j-JaVl < U j 1 , 4_LjL3j L-a^jUlt \jJt (jlj 

4_tol_oj lSLjj^qVI 4^1itILa LojJ j-lC Q^JL$_i V ^o^-il 

. jcJjlj) ts*t 11 JjjSj dibjLa^j cmmIjoJI CjVL?e-g 
^Jl (^jJI t^_£Lij_aVI jioJI ^j-C. dll ~ 9m ^j i 11 £Jl& Cjj_lC. I JlSLao 

CT^ er^U (jr^ l£-LP^ L>^ c£jl\ o-^ lA$ ^ 

MI^I r »l 4 _^uLl^u ^^LLljVI jl tj_a_3JI ^yjLtoiJI J_oaJI j-j^Uj 
^ j-SL^j ^J L> . t J « a U <U < dlji ^1 alL^J dil j_u_u (^Jla (jr l^. 

. 4-lLc. jljj 

I 

dljSJtl jLstAjI 4jjL£^ Juu i4_j£!j^_aVI 4_uLcoiJI d ^L^pj-o! Jo-I 

4_jJj dc^Hil Laj /1" \1 3j 3 ->-"!! 4_lc. i~sj * ‘ "| La gjJa i« joeJJ L*fuJ » 

dllj)K> ((^jLscjj jJLjjj)) ^_ySLjj-aVI ^j-a_ujJI Jiitjl tdiloljlisl ^j_a 4_j_a_<_ujJ! 
4_<_ul_ t_<_u t 4. i t gLto_aJI 3 Jlj Jo 3 a\l U <V t( JL*_3 jj >I dll j 4j j_u2_u 

. loj-a-Io ^ 1 ^jLuj jIjT dilB 4_j-ajj9 
t4 jj5Liu-<JI 4_uLdaAll (j-u J dlljlaoJI eJJb d<jl£j 

. gLdii-11 <—3l mi^i i »L 4_coL>J! ^.alj-Jlj t4jjL?di]! ^_alj_Jlj 

t 3j^ u S Cj^Ll^_cujj 4_*_<_u!j CjLo^Ljo 4-^j^-aVl di IS^-tTui' d<j t^ 

£)! (^1^- ♦ £3JlII j-toj 4_uLcoAil JllJI {JjL uj£ 'jjjk*" (JLse-a ^jjiSLuj 
4-Jj K I M»tl ^_alj-JLj 4 3 UbU Cj^IojJ! ( _ r ^ gL-oiJI (jJj^La Cj^Ioj j 

: 4_uLloAII j^l^_a i _ r lc 4^Ju ^L^J.1 C^cjjj 

^LstlJVI CjI j 1 a f. 4_<jiljJ ^ 1 r. ^ M »>> Atl «JLijLa» ^£^_a - 

4_jjl jV! dll jl jL-aVl diLiLa^j jJI JtJjlj-to £j jj! jjjlajj / ^ 1 ,>>Atl 
. 4_ul <>i3!' diLLaoJ,lj ^jojVI (jrU 

4 j < m <Uj 4jjIjJLI diLLaoJU 4j a A? 4_<_ulj Jlj «^Ltc-LJ» L 3K La-Lu - 

djtjljLa^ 4 jj! jJ.1 diUaoJU ^Jjo ^ J-aj ♦ 3 Jl l< - J I 4-ul <>>3ll di^lojll 
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Jl Lr^ J9 jjU iukfaJI 


j-^-3 L^ia ^^LLaj^U Jjjw 

<jL*j!) ^JL-ujh CiLJjjJI JU£L_oL> «(jj.t.uJjew» j-^j-a - 

<_ylc (j\. jSLjj-aI .itjj cLdjj^t 3 JljJl>. j-a jLlLvV 311 ^1 ((O^Jjj)) (^JT 

CjLoIjjJI jIJlcIj . 4jj_4-3 l2j!^ a »" < <i a 4_aLsV 4_>Jl_ue (jjSe clt-ts&j / d U < „ 
4^_>LU1 £)jJi]| ^j_a JjVt JlSjlII 4jL$j CjIj, 4»~ <mU 4>JlA ^--l<-ujILj 4_usL>JI 
^ i f. 4_j_*_j_j_LaJI jjLl^-U J^Lilu-ul i L^_La U <\1 t 4_aJ^La (jjSJLl 

•£l 4's-^ 

( _ 3 -S iJj-lj i n 11 CjIjcj^ i^i~ cliji-l ^-Lll (jjnij 

^j_a {j[£ * f. \ »>> A11 SjjIalU 4_u3j_3JI l^Ij^V! jj-C. j-uu (BjJlaILa CjLu-uL-La 

George^^j-j (ciJIju]) <_^_£Ljj_aVl L^a-Al 

<_£!j£L! 4Jjjfc La j_i£. j I 4_lj_ALa CjI^I ni^l miL ^LuLU CjI Jl^ju L<_aLa I £)!» (Bush 
£j-a Jljj-j a al j-uj i 4j ^Ll 3JI t—eseJ LLaLalj «4j < m a Mill 4_Cj_ae>J.I 

. ^L^_aJ ^Lj-dJIj t^-a-3jl (^yl^. ^Wplj CjI^I MI^Tt t mV! 

3jjl_t_a» £)l 4_j_^_jj_a Vl 4 _i_l^JI 3jL»Tl<-u1 ^JlC. CjJl£.L<_u I (J_aljJLll £)_aj 

CJ-^ (< j^*i) )) CLHySpI 1^-ii^.l <jf <3^ «<>*PLP j -“^ ^LajJI 

^£1 L^jLAj <±<jjl>J! i((^jse_Ll! l_j^_>.)) ^-t-uLi 1 j i 1983 ^Lc. 

4ewjj *—>->-3 j-4.u-II jJw| 4I jLtlu jJj lAjS 4- t ^j^-aVl ^^Lc,VI ^JjL<_oJ 

^j-u-UjJI 4(JtG]jJl 1! (jrU SAjLJI c_ij^>JI (_y-a^ JLjlLIiI ^j-a ,3j-u^ 

tdJujL>.j 4jjL^a 4_Jj^ CjL_uLu_u J-a^tJ ^_yjl t «<»^j_42ujLj^>.)) 

.^ j_A JLt^J 3jLj (j-a ^j^jL_u 4- t - p j La cJiJLitJj 

^ 1 «>>Atl «3j£Lta£.» (_yl^. ^J-3 j CxjI^ ((^JJTeJil L_JjJ>.)) j_t-!DLt£.J <_sl JlA? 

(jL^ ^yLLlI 3 j_aLJ! CjIjL>ijVI 1 £ j ^ SjjlaHa LewjJj-tSLu t^^^ewjL^JI 

jLcoILjI Jj-a-Tt-j ^jJI a. 1 A"II ^ 1 «>> Atl cii^SLa L^j a^ Aj 

gLuLiAa-d-Il ^L^JLlj t4^.Lu-saJI CjIjU-L. <Lu^ T tSL j y I <- < > uljewJI ^1 JiieIL_ul 

JuL-uJj . <Ljj^j^_u]| CjLcIjuIoVIj CjLal JiitIu_ol ^yC. C1<jJl>JI L^_x£ 

4^1 jjVIj ^L^J.1 3^JuLlU j J-jLj 3j_aLl 4 jL_ojj <-dLij I JlA 

CjLcLajjl jt CjIjLlJI 1^ <>>♦ «! ^SLaJ^yltJlj 


(4) Time: July 


18,1998. 
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(J_i ^ jj'j tlj CjI jjLkil «• 1 ^^3 <t_ 2 jkLJu 

. 4_LC.Ll_u£aJ 1 ^ 

djjjj>JLi ^ i>i~ i^Ljj^oVl j* 51c. VI (JSL-ujj idiljej^ <.o"tl dijii-l cdJjJj 
<~<l v .>» 11ii j " j **'j ^p\-LJi« j «_jj_jill ^aljuoji) i«3JjLill (j-C' 

iljLc.1 < u,yij .3_jjL»JU 7^_' j 1 r i.o1l «4 _uj£L 1! djLualU» j 

jl ^ °i\) t <lljl_Sj| a j il .>< Vj •*•'! SJjLHI 

<ji (i>^^ t^5J!«(_, i .i.uiiai ji,i» j jlUj 14.^.1 i i^ti 

.CiljUUSj^UJI 

Ll>. jjSilLl Ij^Lui I JlJJl^J Ji«j i (JT 5LjjjaVI ■ >« A tl ^LcjV I I JLk j i^1?J 

.(JiSJ.1 oj-ill (jrS 4 jj5L<ju«J! <LoJL>J »l i>i3tl 3 ->.Lji 3JjJl>. 

<_ Q^I»^J^ x<LlJ! sl)L>*lcfclL>.l_i IjUk Q^1iL3j C-t-x-j^ g M i l l 

a L«c.jj (jrdjJjjiil (jrJJ «L«iI! dilj-s-iJ^o ,J^ JLcc. I Jj Ja*. (_yic. «Aj-still 

.Orjijjjj! 

i&Lt 

^j_u_ujJ 1 4-t^jl j (n (jl 51^ ^jJ 4_Lal^ CjjI^ 4_n_uL>J1 l ^SL! 

jjlj . 4 _L_l_3 0A^>-j-a (j-SLj ^ul x3 jJ& «~i i a i^j t-i M i«i —kj iVibj^.)) 

JjLl JJ>.Ljj jj-Q VjLj ^4 MIX I JLlJL>. t-dl_L(k 

(j-c. j j <" fji j >ill j>ntl &\-i i^j33 LiiLxjj-LxajJ! diljij cdJjJj .x^ljj (JSUa V 
4_ul_Ja3 CjljLjol c jj3-a-"i! I ogm (jjL*Hll 3j_jj_Laaj i_£.jLl) i3JjJl>. 3_«ju 

(jru ^Laill (JLa ^.1 <LcjL^ ijjr-ojSLaJI t . iU (_yijt3 

(_^3 A a »~il (_^jJI «i_^_jjijljji^>.)) (J ~jj'q_ 3 -x-a]lj (jSLjj^oVl (jx. 

jl «LjS1jjjs^I ^LfljJI 3 jjLjj i I 985 J-J-4X3(j-3 ■ 

jL>i3}U Ij^Lxji !x^lc.jlj (jjla ja^o L^jV . «j»^*_Ll! <_jjj>.)) 

3j_iJlx>. diljl • mi jj-- 0 IjLA 4 jl3j-i L-o ^3 x ^ x^ILx-i^ < nil 

iur.i.ij-i-1-u^LsJI)) j <«iM~tl 3 jLc.I» (Perestroika) «L5 Lj^~ < .i_^-xJ!»J_g-a- 
j_x£ Lij 1-33 i«4_a-jl i^i Ilj ^Ll3jV!» ^I (Glasnost) 

.^1 (JUJ! 

A£ 3 JjelU sliLV 5 JI iiLJS j^juLjiLi I juk 
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5-jxJI ^ JgjjJL) hahioJI 


3 U . ..lj ' (^jJI ojjLc,lj idLiiaAl! (J-«-*JI N k* #a (j^ (j^-Jj^al 

<jl jj£Laa t- ij~>- (_yJI JL^.lj i3_d£. (j^ijntl jtu iLojjtjo (jl^ <tiL£j .tl!j£Ll,l .si jj 

^LlssI j<UJ 

Ljj^. I JlJ I^j j»~ iKjjLfcjj)) (Jji^jJI dsL*jj_yaj ia iXt till jjj 

Jju VI Jl3Jj (jj ij»^still <—1v 3^ i*i a (jl » <Jjj 3 jjfcj <l£ 1 I jljT 4 jL*11 

JL*_J VI (0-4-»-J (j-lj .^Jot^«ll (j-GjjiJI (_fjJ 3j£J-ill 4-LajJ*^JI <L*JLauVl (jjl 
diULjijj L^jjJ (J,3j| JjjJI £-a (jiijLidl 
tC m ^ j mi l ^jJ ^jl waUi\I t tiit£.|_i 3Jj-La-i *"*l »^"tl ffjjt ( JlLa 

aLai^. ^jd lilli jl!il cliJLi JLSj .(>aJjjJI (2ru aLUaAJI ^ u a I III (jjL*3 aJ-al 
(RoaldSagdeev) «■ ^ivl.„ jJIj^»£^^ ( _p ; yd3ja J JI i_aiL>JI <^1*3 ‘dn^jidl 
j»Lc. (_j-3 j»j_L»JJ 3 j"m3g-uJI 4_aa-ol£lV-1 £jlj]| »l i^i nil CjL*jI J a j-jJua 
i—al h" I „V 4aSij^jaVI <Laj£L>JI £J3 (jLaaV (J-Lajlll ^1 *^lta™ jSLaujjs jjLl i 1986 

^LsjJI fljjLj^a ^ I f p j 1 aalj " r -1 adJij . ■■ 1 i>.atl ^^3 ^ a I < nil (jjL*aJI 

. 3j al * nil ^Uidl <>lIj^Vl f JL^S V L^V A^ytiS <^1j^aVI 
1 (jl^_a aLaoVI I Jub '‘"• 1 1 ■ 11 11 a La-LftJI ^_a o j-l£- $ « L_a_u Jl>>!_i_u)> I _3_aJ o 

JV-i- ^-J^J.1 S-^5^ (jr^i 2^3L>. fwtai" i_3JL£j idiLaauLia 3jl£. 

- d i i 3 t, 1 cjIj-LcJI 

(jjLftlJ! (j'i-jSoj.a VI oj)* ?in ^Uk. Jl>.|j 

3l_j_>JI ^j_cjlj tjtjjJLl SLpJI ^_uol_Lc lJs! t 

i_ 3 ^Lv. ^ylc ciJJJ 3 .4_a_j^ J CjLlS^ 3jj-os 4 «Qj^j ,,, C-<->o (J 3 S 0 

LLUujI (Jr 1 _li]| ((gJSojjS)) ^JLlSj-C JULJ (2^A-xSoj_cVl ^_yk J. I^iJ < n ^ jJI ^j-oLjJI 
^jl 3 j3j—L i3_l p ^ ^ J . l1j IJ-Lt-U j—tlaJU cijj^ 1 ^)-U->J 

_ujOVJ Mil t ^jLl MI^V. 

3L_o>JI (jl (jj-j-aj V Ijl&j iL-cS^SLII ,,, SLpJI L$_t^ ^Jl_*_u ^IoLLc 
. 1 (J-kl-Lo 3jijovj-4 C-t-t-q-J 

CjIj-IoLLo 5jj_q£3 !^£i 4(j^9j-LaJI yUlr. (J \j CjI mi^LlII CaLloIoIj 

^Lc. L&> jy_>. I (JJs3 Jl £3 . a j r 1 < > 11 jUiVl g> U, ,.lj < 4 ^|^j| ^.k di jJLc 
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c*jI£j . 2 \ ,^r, a cjLc.L_u ^_jj I ^juo ^ylc. ^_Bj_LaJI ^ <s> <s> ''*■"> a fj \j 1 1986 
^JLc 3l_j_>JI Cj Vl_<eev' I C.<-lj-B^-<-uJ 1 $. LJaJI Lgj ii.L<.u-43j 4et_>JI 

^[la (jr LaJu 4_*jl.i 4 jJuLv CjLLlU Jev jj 4jIj ^3 j£j_4 4_j_tlu jejJJ 

3Lev Ji^jvj Lr^" iOjj-t-o *UI Ji^vj ijr L3L £ L^J . 4_3tla_<_u 

. , ,.tl | JlA Ci>J 

Karl) ((^jLvLeu Jjl^» * 1«>* A11 ^JLc. cjJl>*j 

^Lcl 4 _*_cLv ijr B 4 jj1 4 <ntl ^IjevVI oLeoljj (Sagan 

Lcl_3_})) ^jlJ_lc C.evJ t((4 j*^j ^^B Jl3juI ^ jJI clJLJI 

L»~ * < Lo (jl» ^LjLb Cll^I ^a 3jj)j_e3 ^1 jLeiilj . «^jjJ,l ^yC. 

(jylc. jj-ILjlJI Lr^- ^^>Le_4 ^^JLl jjIl*JI tj-u-J 

. ^« g> 3j4 n ^Ll>. | J | CjLjj^_eo 

IJl^J 4_usjLjl 4 ^IjTj CjIj-usI (jJLufc cLjI^ Jl3b cilli 
4 JlLI t(James Oberg) (j-o^- ev )) c-JlSLII L4I4 

«>> At! CjLJueC. ^4 e_B Jl^J! (jl Jl3Haj (jl£^ Jl3b . 4lc>.j)jj j_& 4-u-u1 

Lev jeSJjJI <i < n V*tf I j_A tC>-LLaj-t-uJI 4_jJLLaj ^ jJI 

. 4_Luii,l ^ja^\ CjLkkiJLl ^B j_uQi] i4_e_uLe_aJI p L. /tl 
j-A ter iLiJI 4J ^JL*J t> >J ‘-^JLLa 1_4^ 

<—b! CjLc jj.uIla Jl3Tuu jl3b .(James Van Allen) «^T 

oWjU ^jJevjIl^VI (jlj .C^jJI ciJJi ^B LaJI Ur.j ^j^LII ^j-u-jJ 

(jA-uj (jA Je^ 3 3^-^! 03^ t4j^B ^_BJ j-eo ^Lu j_A t3jL3tlJLl 

^Lj (jl^3 »ci^ lV 5 (3^°^ ^OJ t4_j£.Lu-aJl ^ <>> Atl 

. 4jl_ill i, h K 4 ja 1 tC<-LLBj-ca]l jJLLalu \-<S tjcJjJ.1 ^\ 4Jjjfcl_4 Cj^L>.j JLeojI 

(j-A (^| (JjJ ^J-eo />> 3 11 ^^B ^jLjlUJJ 4_eDjL*J,l CjI j_e£3^LI 

(jj) * 4 Uj ^jjj- uS LI I (jia_uiiH (Jj .(jrOJjjLil »1 4 If . 

J-jLLs ^ Cx^Lus gjj-ea 4 jI JuJ! 4 U 3 i j_A ^jjLuJI ^j! 

Vj 4J V i^ixll ot o-«j -1^ *^<LL*J1 J-aL Vj 
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(6) Time: July 18, 1988 (P75). 





5-jxJI ^ Jsjiil bJi=all 


LoJlJLJ jLSLsVI 0 Jl_<4> C 7 ~^ ^LiU JlC.L_u Juilj 

^1 jKi^U ‘c^l <JLJI tjyjs 3_>JulL4 j^I 

♦«( £j-tTuj Lij^jv l_3t_*_4 » {^j-ul£ ^_<_aJ I ^ j r. jJ 1 Lgj 

Mil ^JjjJI (jjLftHJI CjJlJ £)! Juu 4-uoU*. 

(jr ^ (j—Q-jJ, Lc. j~ 4 fc, > ^_<_uj » U_lc 4 _jJ] 

J I 1" Hrt f il 1 I 4 ^ i 4-4 Jl3IlU ^j_4 JJUlI ^4J 4 <<Q~ 

^j-u-lI t U^Tu^- 4 4 -L ualj_4 ^Ljc-lII L 4 - 4 J 3j 4_j| »«2 

4 I 4 Utl (JJlI J^i^jJI (j! 4_4 -oL>. . < in I »Vl oLula 

4 *> lo 1 it ^ \ C tjLuj^l £—1^^ <_31 J_^Iu_u 1^ JjJlI 1 s>~( 11 <jl ^xduJLujJ 

4_!jJlI V <LoJe-u3 ^jJlL_uJ iJj^J,l £)jJiU CjI j-L<_a]l J^L>- 

£jy-4 (j-4 4 _jJj_} CjI 4 4^jl <5 i 4 t A U~mj . L$j J>j_4_<j <jl 3 Jl>-1j 

jJ>* IJ \ {jT £i jjLdJ Cxjl£ 4 4-4 ^X-U2> 4_jJI_ 4 ll)l ‘ ^ . d J / 7>~, 11 j ^jjtJI 

. jVjJ jLJl 4 4jl_4 ^j_4 L-Jj-AJ 1-4-5 CjLu-uLcilll jJLc. 

jL>JI 4JLjjj ^ 11988 ^Lc ^ jlSL^Vl &JJb ^Ju-o JloJj 

4 j ^ l_ 3J| (125) p ^(j-A_t^jj-4Vl f-1 1 1 4 1 c. 

j-cIdjJ 4 V1 -(^lll3j^uJI-^ 5Ljj^4V1 (jjLtHJI c L^c_JLLaJ 4<4 _j5Ljj-4VI 

.Mit IIj ^jL>JI Lr^l uM ^ 

Cj|j_LaJt_j 4jlS^Vl 4 >JlA 4>L>ol (-d^tlu CjIjl>.VI CjJl^I J^j 

(JrlJjj > M 4 ^j_4 Lilj "( mi 4 »1 4 lr, ^ L«JU£. ^JL»-U d+SZ-U^JJ 44_uL?cjI 

4 1989 ^Lc. ^JLLa-4 c.4-i-i^j-<-u ^jj^_>.Tj 4 «L_oLj)) «Lj5Lj^- 4V1 .>> Atl 4Jl^j 

^JlA cJTl4->J . <-JjJl1! I JlA 4_uL5cjJ 3j)U-%. CjJl>»! 4JI^jJI 

4((^J5LjI^» J 4«jJjj1_4» ^y2—L.u JJ—US ^j-4 L$jjJ C-<Jt-4->Q ^4_}J_4J 

.^l^i ^Toq JL-jV 

4 1994 ^Lc dJJ ji t j^ t ,.1 4 _lLi_l£j_<_uJI ^U-vll CxjI^j 

oL^_»Vt 1 t U j $J (jl ^1 q-<-u (j^Lc ^1 j-4 4 jujI lLUjJ 

4_l5Lj j-4^1 « L_U U)) 4 JI£j 1 r ^1 JJ I^W ( j_4 JJLC JlC.L_u Jl£j 

(jl^ C-<- L> . . J_U 4 ?JlA jL l c v ' JuJ! 4C>-LLaj-4-gJI g- L 4 -UJ1 (_ylc 
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Jj-jJLselLl 4jajJI jjfc 4 jLllvVI ljufc JjVI jLilC. VI (jI ^j^UI 

: 4-4-^-4 LiLiJ^_£ £_jj I 

1 g~~< ILjj t3l_i_>J' JK u>! ( j- c tii^e_Lll L^ILuIjj tjtUI {j£- LaVj? 

L^UjuIjJ 4(_)x2>jVl ^JlC. 1 ts-s'*' At 4 j^U! ^j_4 4-0 -CjLLlC. ^-Ll 

.(j-ojJI ^Jla ijr Lc. C<-4-> <LL3fcj^_t! CjljjlaHil ^ jr Lc i_aj_*jJI 

4_i 1 i ol ^ylc. t<( L_ul_j» 4 JI£j 341j J_a£ 4i_sl J_aVI 4>JlA J}_u 2 _>o I <j_4j 

4juLlI t4_x^jj-cVI g.1 JLul 1 CjVL-sajI 45 LlJIij ^Tt-Ltaj-4-aJI _}L>oVl »1 4ir. 

CjLq j-U-l 1 JjiL3 (jr^C- CxJ&lj 1_4^ 1-4Jilc. 44_ticj^J,l 4- u . LL aj-4-uJ \ CjLl£jJ,I 

♦ (^_aj«LaJI (j\j l_4-j.a 1_4_JI (j^Lus j!ju 

ijj .a 4 >j^Lj Jiaj (^jJI i djLj)) ^LLtaj-<-aJl ^j-us jjaj 

joj-ll ^J1 4ij_&Lo 4 -Lvj-I ^Ll3]| J » -tt" < <i CjL<_>.LJJ 4? Jui> (JLj 4 CjL uajLiiI &JJb 

» (J-JLfli,1 QjJlJl (, tl ts~\"t I 4 ^ 4jif. ^)L<_ujI uLa^-JLA ^-3-JtTlJ 4(( lj^-t-U-L4)) 1^-41 

(J_41_U^JI 4 4_<_>J QjCi ^-4-4-uJ ^_Jj_42J 4CuiJjJI dll} £-4 ^j_4l^J jJij 

44 I 4 i » tl jLj£ Ijjlc pC xjI£j .(^_4Lu dli J^a jJa «£)Lsejj)) 

J 1 3~ mi 4» (j-c. 4(j*Ljjl t^laVlj (j-i-u-olj < Mtlj 4 vLJa-jJI 

4_ l_4_o < >14 >*-11 I 4_L?tUI 4 >Jl& 4 * ((41 <-^11 ^j_4 /» si «><V| 

^Lalj J_4L*_4 jJ 44 I <>> 3 tl ^ 4_4 _jI^ 4^J^ J g nil £)! JL»V 44 _jJLLII 
4^C_Jj_U ^ , ,. ^JLc ^4— >* l-J—4 4J— 4-3JI ^ , ,. Cj IJ-4-»rn.(x4 

. L 4 I 4 (j^ljL4 

Ij-Jj_4 <j[£ ^jJ! «crj-J (j-ul_4j_j . J)) ^JL*JI 4-be-UI 0jjb (jjjlj 

4 3ti Jjl 4_i^ tU> i a cx^jJI «L_uLj» 4Jl^jJ 

4^t_tlsj-4j 4 jcJjJLl 111 1 4JLudIj_4 4_x^_4 4 4_cstill CjLxj.^3 4 CxJ ! 

jjI_^c_ILj 1 CjL>-j_4-Io ^Jj Cxj_AJj * i—a J_^J! I J-& ^_iiL>i_3 ^Jl ^J_j_u_4iil 

jjL>0 Jj *1 I mI 4C^1 fVs’miVl 4 JJl>. 

: (jr A CjLvIjOaVI 4 >JlAj 

^•1 />> A tl j rt,„ 1 <>* Atl 4-4-jl 4 4_J^J^_4 1 SU>a 4-4 Lai - 

, 4 I <^3tl ^ jljjJI ^L3 j Jj-taj 4_txsL>JI cjLjjIjjJI c 4JjjkU,l 

4_>-i_l_4_4jJ I ^-ol^_C.V 4 !—4x2-42-11 ^_II (^jLjlJI ^)l_4_U_lVl J ^ 1 " I ‘ Ln 1 t*\ til - 

.cj}L>.jJ! 4>jla ^^ 4?-%. C;r Lc J-4-*Jlj 44 jlUIj Jj 4 4.a L3-JI j 4_4_uljjJlj 
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5-jxJI ^ Jsjiil hJi=aJI 


(J_A ClVJ2I] 4-t.i-u J 4 / ^1 .>.3 (jJ^SLo - 

2L*LaV 2uj>U! ^LlJI J2U bljuti^l ^Ijudlj 

. 4Jjj1j I.}Jla L$_l3 !j_iHi_uljJ »1 g 1r.J I iljj Jt3~ i in <j! ^tlalLujj 4 4 j^_3 

CjL?c_j I S1a>a Qj-SLjJ / j 3tl ^\c. 4_ul_tL^ 3 JlC.I!£ 4-ol^| - 


,^>Vl (j 3 Ml 

(J-t-oj 4_3lv. 4 J^_l4j / j. ^ 3tl jj>. jjJu i4jj! Jla 4a 4-ol^j - 

4j^ <;<?tl Cj lj^.Cu.u.1I 

<L>-jj »1 <<^>3tl (j-ti-t-u 4j^j_<JI ^jsLLaJI ^1 Jiitlu-ul - 


. ‘ 3 <tKnit |l3* <**»a ^ 11 11. ,,K i l m K | 1 1 ^11 

J2i] JtJjJ,! (JrU i^jl J ^yjl Ci^LusI J-C t-Iaiw iH ( i(G - 

.4_jJI *l_uJI CjIJl*-cj 3j_£j*»Vlj .ilj^Jlj »LU*J1 

fiLcj^UI CjLsUkJI j (j.^1 t «U jJ <<o J^liL-uV ^IjLC^/l - 

C_<_£lj_5LII ^Jl ?-l '-^ ^ 3) ^ ' " ' 4 M 3~i 11 4_4 J_3lLo £C_Jj1j_4-£3 d ^ 1 m I 

(J? (j5L$J 4CjL>.jC3ll 4 >JlA j_U2_a (j I 4 4>j_J^_3j ijr b «<Jr1_) (j^L«JJ» Jl3j 

j^LlJI ClLc-t-^J jJb ^_0*V1 L^JlA (jy-^ *4L_u (>-<-u-^ ^JijJlL-uJ 


^_^IL>. till j julj ^yjl <>>311 tUjUVnll ^jlLaJj ^3 . (2085) ^Lc 4_}ljjs ^lc. 

.(21) (jjJiJI 

4_ l 5Ljj-^V 1 4-uL^iiJI JLc^L j-Hll ^ lOj^ I «(jpjj . i» <jK Jl3j 

4 4 — 4_ol tl 4 jL^JL1 3^Lc1j 4-3111 3j^1jj t^^l_3Jl (jj-3Jl ^-11 

. 1986 ^1-^ (jj^i c^yut\ ^ni 1 

4 4-j-cJ-SL.-V- CjL^j-usj jj-Lpj 4<L>.J)<;U11 jlS^Vl 4 >JlA jl3l Cj I Jlj Jl3]j 

3 *", t 1 4L.aH 4 ^Jj^ (_Jj 4-Lt.uJ I ^^juU Hj Jl>> Ci> > is> ij 4 4 _jjL1^_j^ 

. 4_clc 

^yuj->u ^5111 Ju>^l I^JJJ>. I 4 _ll£ 4_<jj!j J 4~» .^>14. t JlDLl i < (i ^U*4 


4 L^_2t_43 «iI_Lj ^-11 ^Tt-t-Laj-<-uJl ^jLlLAJI ^_aLjj»jJ! ol (^l 

dljJj .dl—u£ juL 1 Ijll ^j_a JJlx. ^3 LLjI Jj 4t_<_4_aj^£ j_^_3Jl 

jl tjl <; is> tl 1 jl_A ^ J? _3 Ci-L-t -aJ) miILj j ^1 ") 3Jl^TlU CjLj^jJI (jL^ 
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. •• * * J) J 3 t p ^ ^ jjjljLij 

^1 SjLstiU cjLjVjJI cjjjL>o jIjT «^_i . jjj-SlLl (jL£^ j_3J Jj 

£)1_j» t((Qj-Tn-o» 4_*_aL>. £ya Cj^jJI)) ^-ILjlII ^jj-a jJiiS 

VI c__^5c_j jj-uL-uVl I J_A ^lcj Juu SLtrtil 4_«ji}La j-A j-Jj-U 

(jl C—<_3KJ (_Jj i4_Jl (Jj_Ls3jJI J5^_5C-4 ^ 3 ^ 4_J_JI 4JL2J.I Cj^L>.^J| (j ^3 

. «CJLu4> 4 HjIj 4_Lajt_a jJ ^jVl 4_uUI 4 I4] tUU^j 

JL^jl 4_a}L>*! 4_t^ tViJL* £ru5L^-«V! »Lq-UJI j>I 

jjJlj 4_j_jLj ^ys[^-uj\ 4_cu-c^* £y* qj^-u '\ »>*At! j|j)j <3dJ^ 

4_cj^UI 4_p*i_Ll,lj 4 j»j jUtl CjLqjjUU Ijjla^sejJ 11992 ^Lc 4 jIjj9 <J y>- 

. d^-U ,4 HjIj 3 JlcLs 4_alj9^/ £c_jj_U ^1 Jj^Llaj^U 
4_j_jLCa_3JI Cj^Lj>.jJI (jI «<jry». *-Mj) ^TJ ' M)) ^ 1^1 aj 

.« 4-LlL^ CjIj_u_u jMiw 4_3 _j_ 3_>. £) I C-UjL^ _L9 i^cJjJLl 4JL^_LaJ! 

j j » ^ ^JjU>,.. i JL^jV 1t^-^. Jj_». (J^jJlssjj C_c-i_l£j_<_uJ I $. L^JjlI I 

J_j_ 3 t4_l_jj_j ijya CjI 'i j c. jl ts*i ^1 ((Cj^jjj)) 4_jJVI CjL^jJ.1 ^ya 

4 j g 1 f. 3j^». |j CjI Jjua ^--U3 j>o 4-ojJj < Ul^-^.t 1 1 JlA IJ . I 994 ^Lc JjJL». 

55 LL (25) ^ Lijj JSj V 4> ^Vl c^jSJ! j^u 

UjII 0jJb ^t-Ll^J-t-aJI jl M < »V1 

eJut £jl2j>Z ^yic 3j^l^ 4JLu^jj i t(Energiya) «L^.j-ul)) juju>JI 
4 -llll9j^-o]1 4_lcj_j15^1j »1 <^3tl Cj <3 C^j^l tiJJi L>^J * 4 <3^U 
6 ^y\_) ciJJ5 (jl£j J • *"< < ■• A 4_<_oljjJ 4 j <31 r. 3jJu t^£L«_uj_4-J (IKI) ^Jbtil 

«2 j I ^ Vm ^ mi c.<- j _a jj ^j-oAj j-Aj i 1988 ^_jJ14 j 

t^yXljLll (_yl^ ^Jj) ^-£b c-^jSJI j-d> 1 Ijl5Laj 

CjI jJ.<.a]| ^-LLfl ^jLua^ CjJl>J (1)3^ L)l Q^^^-ll ^ *j ^jJlj 

3j_La_5eJLI ljL£.j-o 1994 ^Lc. IjJJl>. Ct-o^j-t-uJI . Jj^i.1 (JJ-3JI (j-° 

.C^JL^I Ijla ^^3^0 ^jVI 
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M 


BjistlU cjLjV^ 11 j ju-o 1 1987 ^Lc. JSIjl 

4 4_j_^_L*JI clsLaijjU jJiil (j-oL>J, I 

•«< 1 >£h^lj 

(- < ^14_<_ulj_} 3jj)j_Ua_j ^-Jj, tl ^ Jr -t-£3j! Ju9j 
jj-^-4-5 4 _jI Jl_J 1 (jl 4 _i Jjj JlSj ♦ 4j < <14 Mill 4_flj_Ia_UI 
j^L-u (jjJ 4 jV t^JjJ.1 4_<_uljJ (jj^J (jl 

4_4£^l_<3 LAjJL^Ij 1^1 J y ♦ J L-t^IjSJI 

4_ji] jJlb . 4 _u_uLc4 4_Jl_u-^_oj 4 j < 3 1 r. 4_<_ulj_} ^Luij 

£_jalj (j_o d r>- ,,. ^jj L<j_£ . 4_p_j_j_2 [$-ljj j 4 _l£Lj^_c I 

4 < »n 4-j^l^c.^Jjla ^j-uJjl <<o~ <U tjj-LsaJlj CjL_uL 2 JI 

<—^>_taJlj . L^Il£j_>. ( J? _3 4 JLj_U ljj_« j, 4 "n »n (jl 

4_ul ja Jl>- ^J1^ -u.* j I Juk (_yl^ 4_jA_ulaJI 

(_y3JL J £-« t^-tfa.JI (j-o _}!Ij^j 4Jjj^La CjLo^-o 
oJLJb £-a t a i *\ "i \ t Jiie-2j (jl (j-^-^d ( jr lJI Cj 1 j > <?~< H 

3Ll^ ^ *UjVI ciUj ^ tej+LULA .L^JjJ^I 
.4JL^Ld JjJ, 4jglf. ^L^-« *!jl (_y^ g~ < »lj 
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5 -jaJI ^1 6-jkll 


cm *,>KJ! «jV 


-1 M U 1 1 4jL^j ^£, 

^j-c ^SLstHilj J_a-*j 3j^>-1 <U3*4 ^La T ^VI (jl £>£Laj 

.(jlojVI Lg-J Sjjjdl ijy Ib». j| i4j^I<J| (j_A CjI-LlC. J_iLkJ jf >->"*- At 
(jJ Ijla 4 3U a clJIj L« 4-L4.UJ' oVjLuu]| ( j-c. 4_»L>.Vla 

<_ ^Jlc. oL^V! djl^^| dllj«L^j LcujV 1 LiuSLu-uI ^^- t - u ^ *>»<<^ < 

.^jSLII ^2 a 2 CjLuI CjU- t^j 
41^> ( »I^j tt_3 LluS»Jl<-u^»U 4J1 ♦ 3tl 4 JLu_o^JI *^aVI La p_Al 

tg.1 a i ♦ fl (J j 1 r, i4JjjfclJ,l ^_lc ^LJa_3J! {j-4-uj (jI CoS C-<- l> - 

»jij_aI ^j_a ^jjJu-tjj-A La J£ £>^ 


aif^fj-iy 

4-jJI LjJ-tlul ^ jJ! p Ju 2 _A-(( ^yuJj-i i_lL) 1^3 » pJ L*J I ^jL<-uJ ^lc. 

ciJLLA (jl t((4 j a I ♦ tl cjUtj>LI ^-A^-3JI ^j_aL>JLl)) 

*-1 »>»Atl L^l MlCl I 111 ^2 Jj^LLaJ^I djj^Ua] 4_U_a_Uj 4_JUjl 

♦ 4_L<-u-A-tiui 1 4_A^k-U! L 4 J CI<-15LluJ ^1 4_uL^LII p ^ ^ - 

L^liLv Ci \ ts~>j ^JLv j^LII 1 gjif. Cjjj to" 4 _la_xSUI p^3 - 

. 4_LaIjJ! 

. (^Lc LaJiJ ^JlAJ BLpJl J-L^l £>£. 4^j_*JJ L_jLu^I - 

.4_UjSJI pljJ>.Vl 3 j. t*M Mill 4j»j jtMl p ) 11 p^S - 

^-Uiszl ll 4 jJl_laJj 4_Laj>. £~u3J < »1 U>**m t3 JljL_uJI 4-laJLlII ^Lu3jVi (jI J^f La^ 

£.!j-lm Jlju lju>.lj 4 j mi a Mill 4 ^j-aa>JL! pljj>.l 4_<_uljjJ tcJaljL&V! ajla 

«pj_5E_<il jl CjLuJlU jl jl J ^ 3tt ciJJj 

. 4_aL*JI c^IjlaV! jj i L 4 IA 4 11 (iLLa aLaIuI £-a t4J_ALi 

pI J-jcJLi-uI ^2> (J-)J Ml ♦ tl OJ-S-II 4 -jL^j Lr ^X\ (jr^- CL o -j 

,U j U 4-" 11 pj .^oj^LJ L^_j cjI_Lj_*JI jLJ^jvjj t4jjljJL! U^.t 1 

♦ mi»H j ^^L>JI J-LU_a Jlju 4Jj_ALll CjL£j_a11 
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gjjxJI i^JLc (jLujjUl bg+A gjjljuuu 


« L_uLj» 4_!L£j Cul^ I JlA l_£_^ jJlus 4jjVI (J-uAj 

JujlL_ujj tj-5E_JLiuj l£Jj£La jL?e_ajl 4 jj 1£ «**< jSr.l ^_uu 

i L^u_uj (jL_uJ Lr Lc. .0-3jJI (J-uAj 4jL^JJj 41 ^ 4_S!lII 

SJl^Ls $;i_Lj ^jJ))-^L4aJI c_jLxJt Lbe-dsjl o' jiui La^-<(q ninl^ » 

/^ 1 «>» A11 J^jlIIj ^ii_L*JI 4 _la_x^ aLlaI 4juIj 4_<_ujJuo qj^SLu-u 4j-a-3_J' 

4jj-42uJ 4JL>.j 4_u*.jj 4 U-j-A-la o-<^> j*L2jl jJ_l3 

*«ca4' 

(j-o^j ^ jJu-o ^jJI (Sally Ride) *« Juj ^L*)) 3 jju£jlII j-o-aj ^ Jjjj 

o!» tl_La_j I ^jLujJI <_jLJI Sjl—tiV! i"i <? 1 1n ^jJ\j 4 1 jI 4j^VI 

4_j_jl_La_3 Cj^L^j 1 ^ ^ i . .,"\ 6 i 4^c_jjJ,l c_t£^£LI 4-O-JLJI Cj1j3 Vju^ullju ^I 

cJ! . 0 ^>J^ ^yil L^j SjjjlJIj 4lup CjLLlC £_au>J ^ JLgr~ < »n 

0_^j_a qj ^ "i q a 3 11 ^ t-s / <■ 4_uLua3 3 JlC.Lj3 4-oI^Lj IJuj 4 4Jj_& La o-^- 
.«<—4^ljSJI JJ3CJ 

3ju>*j q<^~ >»U ((JjJuLa JjLUj)) ^JLjlII c jl_4_aJ ^jJL. Jjjj 

(J 4 ? (t 4 —lj! i^i 4 4_i^j-a aLu oJ » 4L_uLj 4_H£j ^9 ^ mi a Mill ^LtaJJI t—al mh^I 

^UJI J2U! pfc» < qjq 4 3juJ l>. 3 a\1 U. <1 q^5Ll4-u ^Jl j-j'u-J' 

C^l 4 «^jJlo^ )) g L>-^ , ‘(3t' 4_ul t^3tl 4^1 eiJjSLU Cj!j Ju3 ^jyic 

o^T» ^JUJI La! .« ^ Jl_jJl>. ^1 «>>4 ^JLc 

JL^jl { 34 *« Li-olj)) 4 JI£j 4_t^L>JI jjjLjjJLI j_a 

3l j_j $:!_Llj Ij-a 3-3-J 42000 ^Lc juu 4j-<u3JI »1 <^4 -iljj 4I1 j_u ^j_a 

(j_A 4 2010 ^Lc Juu ^a^LLs ^julL o' 4 3^..i» i4 -la-Ic 3jlcLH 

IjIj_*_j t_4jI 4 4-q a 3tl 4j a! ttl 3 jlcL3JI $:1_u IjJLaSu_4jj_J 4»1 <>>4 Julj (40-30) 

.j*-0-U J^tU I^-Ia 

JjJ »1 a lr. t 4-^jl mi a Cjljjlajj 4 4 uSuj-a^^ jl£L^V! o Jl& ^loj cJL33jIj 

^jJI 4 (Robert Heinz) «J_oLa Cjjujj . j» ^juSLII ^_La 

a!j^.1 ^ *2LajU1I 2LL1SJI c j | > L j J! J>U U^Lau L^LUI o!» 

4_j_jLo_j^ CjjjUt a J_AU5C-J 1992 ^Lc ljr ^ ^LlaJI L^jISLaLjj 4 ye- 4_4_uIjJ 
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4_j| CjI pLuijl JlJv l^jj.i-^3 ^yic. jjJjj i 4_lC. 

a *»■ U, „t , Ul rj A ■ *j- 1 '*' ^ U ^>.£)l^til)) 

3^—L-l£~ LjIj-OJ ijj-J CjLjLUj 4_jL^ t4 -lLc dLp* 4 < IIJ V 

uLa_j_tiu_oj t d > U , „ ^ylc. JuL>J| 4_jlIiV i4_La 4 _lJjj9 CjIjI Juo ^.Ll tj-La_3JI 

.«*Utl jlitJ (ji^J^SLlI Jlu-u5j? ^Ij jLc _>L*jLj tojj*. *<—SjJlj 


Jf jmi) 

p j_3j ijcjjJ,! j^JLl j-jJlLc (-jjJLjjI j-L^LjI ijr lc. 4 -l t -t-t a j-laJI 

pJL*Jl 3 U.4.11 0jJb «jjjl M I M» JU9j . Cj^Ij Cj|j CjIJ ^.Lc. 

. JjJLtl (j -0 (Jj*t J 3»ll 4 jL^j i 1994 pLc. ^j-o i jliTJ (Glavcosmos) 
<(4_JIl^»*» 3 Jl>»J 3j_» 1 <A">4 4_LuL_u JL-jjJ (jjSJlIj 

4_j_L3j oils aj l p <cjJlscTu.(.l^ pj ^ oils t3jLu-uJl ^JlLo (Rover) 

lTlJJ » <( L-CW^-ol )) JlJ Ju>JI £JjL^I a t~> , ,.lj< d A , ,.tl £<3 j . 2 a\ 2", a 

(j-a cj1_Lj_c jl_Uaj>.Lj 2005- 2000 pLc ^n *4_ulfi]! 4JL>.jJLl ciJUls 

jtJjJ.1 4j^j 

4Jj_al« 4 Mfli m (JL-ujI t <d]liil aJLvjIL 4to->JI pj 

. (l) 20l0-2005 jru 

a» (jj9 joJlc. lg« ii->j nJjK. I 4 -U;Li3jjji 41-.->- idsljjL»JU J>U. 

cKKj . (Babakin Engineering Research Centre) «4_^uj 1 gtl i±i^3tal! (jrKLiLi 

fUjJjJI ( .ill aJ^‘i < Il~l j ; d ^ jK^i f^C. Aa t-.-k.Tl £j_& 

iejjjjl 3j^>.Vl Jjjiaj ( _ ;r lr. JLajjuj . (Proton) 


2L^_al_jJU j th-,;- UK UKJ .^T jlSil cKKj 

joJL*JI ^j_lss jLAj . ' j 3 ;~,T1 d jjJ I 1994 ^Lc, 4 j-o^£L»iJI 

jjL)) .(IKI) .>.311 cuLscjI jjJuo (Roald Sagdeev) «i_ijj^>.L-u jJIjj» 
. <r3aL3JI 1 ‘ 1994 j»Lc. i^jjJLl siJlaI jlc.jJ.1 

Ci 3e j i^l <1_i_i-»il diL^aJI jjU Lahjj .’/90 4 1 1 -I >_i Ijl^Jjs ^ J <^->I 4jlj 

(1) Aviation Week & Space Technology: July, 18,1988. 
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gjj-oJI ^yLc qLjujuUI 


4_LuL_u JL_ujj J^_uL>|J ^jSLxt-S L ^>‘ d ♦ j < >> /1 LujJ ClSJ Vj . JlC, jJJ I Jl^J 4_4jJlL3 

LlajJL 4jp3 tCt-i^I I Jl^j j ^ ^ " ^Jl^. < < 

^Lc 4 _jL^_j J-j-S 4_jj^5cJLII Jl_j_3_uJ 4_aj^LII < U U •>,JI £_uojJ g.\£juuj 

. (2) «I988 

W^I ««uM J ui*s ^ J*a I fahii I 

11987 aLc. (_^a >-■ g" ~il jJa i«Luilj» ^^LjjjsVI »l i^inll SJl^j Cojl5j 

(jiajVI (_yi\ JjjiHJ ,^jjJ,l {jAjlu aj^. JLuijV , (Jr boj iUKV a 

3LpJt JJ-L^ ^j_A t L^Ia JuV 3 >jU-w 0 Jl& 0 _lL£” jJL3 * ^J-A Cjj-Luu 

^Lc 4 jL$j ! Jl_uJ < U UI ljuk * 4 -lIc, ^j-A ^jauII j-lC 

CjIjLjL>. 4_J^Lj 1_36_<I3J_A .2003 j*l_C ^j_A ^ tf"' 'JJ ‘ 1^96 

ciJLLA CxjI^ 31 . juAHJI l^iniiI 1 _AJl>.I ^33 n (j! *4 3hV a 

. 4-Lv^JI Cui jj j Lll>» 1 JlIc. i L 4 J 4^jJI jj £j _a JljV Cj I j LiTul I 

>»■ (j-3 < .I d ' eH-^ 2 -xjI jJLil i_flj-aljj«JI ,Cj|jLj£.VI ,>j-4> 

Jb£.IjJ,l JjJ ueljj . LjJj-Sj 20 J£ J^b tylsj ^L2jJ Jaj t £j^l 

, 4-»U , ,.t I I n aj ,^JjJ,l (^jJI ‘^)* ' "" 4^.jJL2j,l 

: 4_JIIl!I tbljLiiJ! »l <1 U11 jJ ^r j (j-® 

oJljs 11996 (»Lc. j-i-l j! (_ T s a b a , ,.ll jJ^LLal ij^j :JjVI jLiiJI - 
4 a i^iLg. tiJl—L* . 1999 ^l_d ( _ r ^ i_, g ~i~j iLajj (332) 4 JL>.jJI 

4^r*ijj 4 ijn. .ill (jjj ((jLis.)> J-»J iCjjajJI >_tlf.l (J_j^ SjjIjJ 

(489) Sju.^ 3,-,1 ,1998 j.Lti j^ljt J& 4;,^ , ,,11 ^lill jLiJI - 

.2001 j»Lc. 4 jL^1 J& o- 3 /^' cr^i .<-_^j^II (^ic. Ujj 

4^ l 5 jJI Cj^jJI , It is~) 1 ) ®~ 111 J C<j4jj ,4_ulj3 4 A i^iLg. i 

(543) 0 ^ ■-! ,2001 ^Lc. Jjf 5 ~^A. „l l :dJliJI jUiJI - 

^ *>j. J>L^ ^1^1 i^UJI C_J^J Jt £-<- j £JJ 4C_x£"^JI 3^ 3^ 
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. JjL_oJ1 ^v^J.1 jjjiaj (2) 







. ^4_lLl jLL>JI C-i3j 

^_<_ujl_l^JI p j^ <'~'~ i 11 (j ~\^ i \ q i' << \ i jLpJl (jl 4_tlc. Jilil (j 

<-al miCl»1 3jI^I j-jJlx i (Geoffrey Briggs) » ^JUJI 

4_ L lC. jl c j3 < *-~ i ,i Jill 3 JuJl>JI 4 m 3 i MU <i t<~T) (jl i L_uL(JI 4 _U£j 
*( jr^ 4_u_o_uj *lj>.| 4 jujI {j^-uzuj (j I JuV 
. 4 -lLc, (-jljLaVI 1 g ;< <n 4_i^_c - 

(jl J—*—3 44_Lc _}L*_j_jVIj (j_« t <«MI ^jWmn 3ju>*j - 

. 4a_iJ (j-c 1 *1^- ^jj Jill CjLLulII 

4_jJJ 1 (j^ cjI-Llc. ^Jij (Land Rover) 3jLu_tJI Jilc 4 £jj^ILc 3Ju>»j - 

. ^ L, ,,, II 4_3Jb3t_« (j^Lal (j_« 

4JL«L>. 3jl>.jJI 4_> <JL>. ‘ J^>. jj Ju (Orbiter) ((J)!**- a» - 

.JsjVI L$j Jjjuj tC jLLulII 

4^>.jJL3J,I ^jJI 4L i <ij (jj^»3 (jl (_ r l^. Ju^jju 4^£LJ.l -UU^.11 ljuk (jl£j 
-(jLuj)) ^jjLuaJI (j-c (j^SJu t(J^ljJll ^j)jLt^3 (j_c 4_jj£La 44-<u^-XI £ JlJ 

. (Centaure- G- Prime) «£-jjIL_u>) * (4-Titan) «4 

(j^-l tjcjjJLl <—al i m! 4JLudIjJ, ( jy £Ljj-«VI <UU4JLI jm 3r <\ 

Juaj . (Path Finder Project) ((J^-LaJI t 3 <«*» ^u-ul c.<m 1988 

{J.4JU ' />s<?\ 4_LJ_3 _<_u ( I 8) J} jllol ^j_uLljj I ^JLc. ^^-cu.1.1 <( L_uLj)) 4_U£^ C-<_*_uOJ 

«(jjjj Cjj-JJj)) ^JL*JI (j^C-J • 4_tiejj_Aj 4 jj_^_ 3 Cjlal t »V t4jj)jj Cjl^_st_4J 

(jj-JLa (40) Ij_jJlx (Robert Rosen) 

.(_yijV! 4Tu-<-u *JlJ 

^JlI CxjI^ Jl 3^ (j-^ 4«(Jjj-LaJI t rt miCi > M <a I J_u 

3jlc 11 j 3jtl< ^ (Jet Propulsion Lab) (J. P. L) «cjL3JJI J-^^jus)) 

jIjj JL_jj! (^1 4_jL^JJI 4 jj>U c^i L>^ Cj ' 

(3) Aviation Week & Space Tech.: April 6, 1987. 

.(12) Jl ^ 41^ (16) Jl ^113 Juu ^JuJI Jjuu (*) 
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vyLc qLauuUI 9-ijHxMj 


i 90 I 4 I 0 j 3 Cj^L?cX. Cm m 3^ ciljJSJJJ t^-tTuJ (jjj (J_$_*JI 

Jj->. jjJlj j-jSualll (j ISj . 4_3 jjL>*jj j^j^J.1 1 aa-uLllI 

[ 14_u^jj_j_tij ^-d-u^a *L£o CjIj Li 3jLu-J 1 0 J_£> 

o 1 0 m 1 »"j 4 _jj3j 4_u_ul_Lc CjL L lC. jLll^I 

.^jVl ^1 Lgj 3j$*l] 1 ^ 

(j-ul J 4 (probes) CjL_uj^Je_a ^J^-cu-i! £j 3 in j\ m C. 1 


jl^j .L^j S^jaJI jf L^iL_ujjj cjLLulIIj cjLajJLlII £-*->*1 4_3_jja.i 

£jJlj L^-l 4 3^ -ijjj < a A h 4. a CjI j CjLc.£_jjI ^Jj uL^J,! C.i-q.ull£ 

3t5^ Cm. 1 ^ JlSj .(jJjLuJI 4 jJ»^I 4jL^>J 4_l2Ij 

.( 3 ^-j 4 _lLc <t^>t d^u,,! c—il^ILsVI JlIc. t4j Mi^r. CjIjLc 
( 4 )1996 Jji-tj oLcuj>J.I eiub Cj^L>.j Ijuj (j! IjjJLa ^jlSj 

^-juqjuslI JjJ_tui,l (James Randolph) «l_3Jj Jijlj ^ ■< 3 j*>-» Ju9j 

Jl^IjJI ^JL« 4-^Lt-u-xa (j! L^J I 4 JI 3jLu_uJI 

3j^ ^>>^1 cr^ (1)3^3 OjVj 4jMj i^J- 4 ‘J^Vl cr^ 1 

SjLu-Jl 3A^ ^ ' a /35 t4 j^Tl<-u.o L^_La /6 ,0 *" 

. I^ILcjJL^ 80 ^1 jj^_5 jJloj i3_}j_*JI 4_t^_c £yz CjLbL_u_c (jr^- 
3jLu-oJI)) ^j_3j (jl ^1 JJuJlI CjIjj_<-^j 3 JlC I_dl_a4) Cxjl^ Jlj9j 

J-l 9 a 3 t j. Mir. JlxI (jr\j Cj1_Ll*JI 

3^h 4_titJ^J,l 3jl j 1 mII 4^^ (jj 1_4^ 

4j9Jl11 &JJb JujJ 3^ Mir. (^j-3-a 50 + ) £_}.‘J '^ ^U , „ 

i n 3_iJL3t_« 4_3la_La 


OijU 4 ^ di-a^t mjM! 

Jj-A—L^-J j-flVI g.l.x>l 3JI »1 O 1 r. J/U CjIJLJ ^jJI ^JjljLlil jj-uL-uI 

4_jJl_^-C ' « 3 ♦*< ^ " 11 4_L>.jJ,I jj) <-^> < ^Jl <_ <_a 3 tCaa£3 

(j -4 -^JLh 1 U^3 11 <i $ m) 4^jTuTu.<a 4JL>^j t jcjjJ.1 CjI-Ll^. 

. 1993 jjIJj-BJlsuXI 4_u^jl 1I oljUVl :4 jj_>J! dllJ-2JI 4JLte.a (4) 
(5) Aviation Week & Space Tech.: April 6. 1987. 
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L^Lbl jj (jl^ j^j . «^jj <—3JV1 4JL>*j» 
jjJlj C.‘-LSZ-1 4JLa*jJ! CjLjSL* 4_j3 ((^Lba^ j_^?e_c)) 4_cLsl - 

^1 <>» A tl JULLjI j-lo-lli ^To. J_p* jlo* (^k. 

j»jl_jil!j 3j^>.V!j dlljjti! J^L4J5CHI njjj.1 4jj|ju0 CjI U-a- a 

. ^jjJLl 4 -Lv^JI L^_JI ^Ll>o 

u 2l\ <(^j-a- mi tl 4_jj£j—c» jIjlcJ ^ J V( > >nf «4 jjIjla 4_ua_Lc» jIJlcJ - 

(jlaj-iJI I Jl^J ^L3j i«4jj_*a_3 3j 4 *1 1 n <a» ^1 CjIjulUj ^J-^j^Tu-u 

J_jl_3 4_j_Lc <U iI oUol t Vjl (( ( j^e_tlJl 4 _l£j_c)) Jj^LlaJ ^lb - 

.Ujj (280) 

a h is*i ij jj)^ mi 4 1 114 b tilli Juu t 4 Jj-ALU 4_btjjJ,l 4 _l£jJ,I J^ltaJj - 

♦ ^ ( 22 °) fi ^ <jr^ 

(30-20) 3 JlJ, 4 jif, ^_3_uj ^ia_<_u ^y-lc. 4 _Cj_$j?e_ 4 tU> - 

j 4 j 4 I ♦ tl 33 6 Cfc-t-iTuj <_-u^j3j Cj1_Ll*JI c_5jbclJI * Lajj 

(jl < <1 iVl) ^ -w 1 ( j_a 4_Cj_^>JU dJufc ^ 3 ,",.,. cit-L>. .(Robots) ((CjLj^jj^JI)) 

J_jl_ 3 iCjLojJLJLl ^L^i! J-J-ssIjIlJ < n 3^ (<^VI 

^1 .iljjJI 4iL*_j 3j^c 

£c_JjJLl j, <;3l 3 j,j<< o4 3 jLj3_j _}lj)jJI 4Ibu ^j-3j SjjjlII ^Jj^Ld - 
3_ij_*Jl 4JL>.j 1 Jl_u fU . 4-a-U 111 CjLj5Lcj 4jlj_lLs l^jjliU 4«(j-uj_)j^)) 
Jj-a* jjJlj 4jjI JlI,I 4 U^hII ^1 J-ua3 (j^o- tLajJ (165) j 4 ~t 1 <n 

^1 S^jJI (J^lS ml 

^-I) 4JLv^JU ^-1.1 1—Ll<-uJ' Ijub jJuj ^IlII 4-laLt-u-iJI 

(J_jL<_ujJI . j_sljJI 3 Jljju 4j^-tij Cjljj_oaj ^jc_jj_I,l 

. 4-U.3IJI Clt-cv ^j_A Sj^u-lLc C«-<-(i-J jJ£ j 3r»-" I 4 _c3^UI 

(jOjj jJI LiK 3><-0-13.11 4_ta-j_^TiJI CjLuISLoVI j bs >11 lJSj-usjj 

^ j-Cluu I L4 ] ^cj^J,I ^J 1 4JL>.jJI (jl (jps t1 

.CjI j-L<-o Cj^Lj c_jj_3j La (1000 j 900) (j^_J 3 Jlo 

t4jjl JlII CjLLaj>J, I ^LtiabJI jljj LaI <>i4 3Jla ^ t^4l tiJJ5 
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gjjxJI ijJLc (jlujjUl hg+a gjjIjMu 
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4—e_2jj_LbJ (jjjusjJUJ »1 jljj Ju& .^Lc (jr k. dolj Ju3 

0_^>«J 4 4_jj_tiu_J I ^L>L£ LT £ j_j Jj 4 <j <>><r j 4_u>.jij£Li-<.uj 4_l>. jJ j j < .i'°ij 

• (l *uj^' (*IJljuI 4JU. <> ,LSJI JjJa jjti 
^yil ojit J jLulIIj JJij 

{j-a C< \ ~i ~ H tCjLjl < toJI 4 j9J 0jjju j~cl 44 lj<n (jtjjl oli L^Kj 
4_c.j_4— 4 L 4 L jV . 4_4^J»I 4 ?Jl^j ^1 j<?lt j££j dj^ljlJll ^jJI £c_jjlj_t-o 
^1 4_j£ j n ^1 c_xjfcj j_c I 4 CjIj_u_u Cj^Ij 4- i^sjJL.^1^^1 

4_ktiJI 0 J 13 J (_£jj>.VI jll! <- • 1 h^j £) I e_<^J Jj . 1_AJl>.j 4_L3tu-iaJI J-ol jjlJI 

4_lj lj_4 p ^ ‘X J t ' d j lUs 3j_^jvlj j J 1 ^ >T J g.L<-44^J >_3 lj_4luJ ^LslU £jj4 4-jj-lU-lJI 

(jLse-t^jVI 4 _l3 jcJjJ .1 U -0 0 "“^ 4jVj . ^LtL-c (jjJ 4 jj4j_J! 3Ljj>JI 

Js3J* 4 I Q -4 ^jMJ! jJUlII ^jljlll 4>Jufc I * *1 . >>J £)| ^j±l3 4^_ r ^lSJl 

^Ijj (j_4 »1 4 JljIj £)> 4»1 4 1 ♦ 11 ♦ j j Ju3 Ju9j «(jl M,r> < »^U ^j^UI 

(50j 40) <j*_) L^jjj ^jljJb Cj La^jA ijjA 4Jj-4->- 4J j^ljlu <jl ^~LS tHj 4 4 JL».jJ1 

£)l (j£!_ 4 J ^jJI ^JjjLuail jl_LL>.| 4_4auij ^yZjJsJt \uA Ijlifcj .J^Vl LtlsS 

.C- 49 SJI 4>juk 

L^JjLuj Cj 7 l]l i ^~< /.• t, 1 , U> t^-^. rj_c_ 1 ^ CjI mi^LcJH Cj I Ju Jlll£^ 

L^Iaj 4^_jj-ll ^jLoijyI ^Lal CjLlSjlII JJj^J 442^j 4jI_ulj ^U1*J1 

: Ji^]\ V jmi 

Jj_lII ^1 Jiitl4_ul 3^Lcl (^1 4^UUH 3jLcJ - 

J) j 4 ? 14^_jj-_U ^ 1 c. L^IaIIJ ^jJ3 4j^l>JI cjI^ >nil - 

■ 4|->Um. ^ 14“ I I 

»1 4? «H ^Lal 4jl_^JI ^jJ 4_u_u_L>JI t_.<- ltT iI] 4 _x-sdL>^ Cjj^t j - 

.c^^l jLdVI Jjjls 

. 4JL>.jJI jiLul 4 j mi 4 Mill t-Ju^olj-stilj tliljLje-iijVl CjIj-jjG ^^Laj 4 _loj^ - 

^y-U-uL l<_u ^jJ ^_4_>0 4 CJI ^j_4 j_U^J 't“<<JJ »11 ^JlA 4_l_U-i2JV £j _4 

l^-jugJLa !jj J I j-Lt.lj ij I ^ik. I Jil 4_j I JJ_4 JJ ts% \ 4 l^jj_41 4 1 4 Ir.j 

(jj-SJI ^JjV! Jj 4?» 11 J-J-S 03^ L>^ 4^CJjJ,l (J LcojI claj-l-A 

♦ c jjj-4. : i i. « j I j 

. Juu L»- l 3 ly mi C. (j^sLkJI 4 _jLj-JI jiajl (I *) 
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VyLc qLauuUI 


^L_>*Lc. L-L-AI Jl^_C 4_i_u_k2J ^JlC. Jl>. Lj £)| Lc. £) I3 

Juw^j 0-L>> ♦ <tc.j_<_uJ I «L>-j ^Jlc. ^LaJuiILa 4_uLJ^_S <Lu/Lllu cii jJl_uj i IfLt-uLCt^aj 
Lcu_J (j-Aj-II <j-a (jlj • L^J JjLJLI ,ja 

La IjLjfcj .^LT e_x£j_^ ^ 1 ^ ^jl—t-ujj La_> ^j ^ f 

:4Jj2j t(Carol Stoker) <«> Jjjl^» j-A t L^L 4 JI£j ^Ulc juvl 4-t^. j_i£. 

^yJI (j^-$jl JLi cjc 1 x-i-l£j-<-uJ 1 ^j_4 4JUujJ! Lu3t Jl 2J» 

L« 1 ^jj_oI 1 _La (j-stjj ♦ 4U*>JLl j^liu <ji uij (J ylc. t^jjJ.1 

. «1^SL*_a juLLa LJ j < n Jjfc t(J» 1 > in 1 lllj 

^jlII 14_j_^j^_aVI (JoL_<_ujVl ^JLc. L-^Laj lj^L-u j-l-laTl! 1 Ijla (jl£^ jlaJ 

t4 —LaISUI ^-cl mi 1,1 Cju ^ gh JlaJj . j— laTJI ^ jr ic Cj_}LLcI 

Jj—jJLstlLl cA^LUJl ^_j_a->o 4 _JLv. cL>>L<-g]| t*Jj3 ^JljlI 

<33^ JLtiej Laj 1 (jL_ujJ aL_ujL aUH £jj miU 

aJ j_oj (George Bush) <j_a_u^J! 4_Lc ^.lc. La IjlAj 

: (2 * } I989 

aLLs t<LL>.jJI ^jui> JIa Jju>. tl_A ijr 3 ISLj_aI ^jl)) 

. «C-<-£j 1 J ^ 11 

tL-uLin aiiSj dmJjui aij-LAj Ijla juLij 

. 03^ 400 1 ^ ^jt t4_u_u (30) L^jJla a U4. 

L^JJt ^_»SLjj-A^LI JjJ-U tCjlj Mt 1 M~ tl jJLLa-A (J_l3 1 jSLkj 

<(^JL_Lj^ ^ jjl eJ&JlgJI jlj-C. t4 <7J <7^HJ ^-laaJI J-A J t- J 

♦ j.a-a -11 (jy-Lc- iSi^ 


(6) News Week, July 25. 1994. 


Jl ^ LjLj LaJuA. 4 j 
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15 


l LcLc. J-lIlC. 4-».Lt-u dx^sl J J!IjIs Cj| J-Lt-U JLC ^yic 
t4 _l£Ljj_^VI BjLS&rm CjLjVjJI ^L^JLc ^L^TlAI Jla 
(j! tjcjjJLl c_-4^jSLj t^y Tu - L aj-toJI _}L>o^Mj 

tCjUfcJ^ i/VfHj siV^VIj tJLaVl (JjUa^l (jr\j ^_^jGj 
c_jjIL3j Julcj Cjljjj-aoJI £_Udjj 

<>JlA Jljls 4JJJV ^>0 jl i(—^jSJI 3jL>Jj 4 Mfll (1 

£jU-iZujc £L$Hj! juu 1976 ^Lc CjIju 3^1L3J! 
cjuj>j JlS CxjL£j . 1992 ^Lc * ^ ^ ijr Ibw tgJSulja 

4 m 3 Mill (j_A L-^jSJI I ill BjJjLsD (26,000) 

oLa^LJLlj (j_« j^TJjLa ^ \ I -gJSoi^)) 

Jl lLv J-x^G L^jfcl / \(2-^ t^jl-9)) 4 m 3 Mill 

CjIjLc U< |U4 ^yl^. 

iCjLajJUIl x>J-A J£ <j£]j .0^>* cr^ 
jl_Ua3 . 4_jlc dL-LStil Sjja-o (^1 Jl4 j i>^4 ^ 1 m*>iJ 
(jl (3^-° <jr^ jj-x-o (j-* JjL^JI f£]| (jl (j£. 

. ^ ^^g-La. > xJ I ^j_« /1 5 ^j_« I w k>*j (j^J 
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£)l lllVjl I ,nH 0 JlA i4_j£Lcu 4 _jL>-I £j-C- O-SE-lU Lalj-J 

. 4CjVL>JLI jjl£ (j\juajuzseIiX\ £ LJ-*J I _}J 1 

tLkJu^j CjLjVjJ! ^ <j-u_jJ t^y-Lt-U <—3 JljJu>. 4_^^Uajl 

!j—J ^J_ll 4^ILjjj3^_<_uJI jL_>«jVI L^tilj ^ 1 c . ^jL-JlIj 

I lL 11_LA (jj-^-3 £)! i JljJu>JI Jsa_jIaitI(JI £)1 £j 

. jj-cVl £)_£ ^Jl I JjJl>. t 3 j<<Vi (j I *4 jJlst~ < n a 4 -l^-Lc, 

JlJJlj^_jJ t4_S_j_3J j-jj) <<-^i ~ Ij-Lal^ ^juq-uslI V! 4>JlA jj-u Ij 

Degree of) 1 t j t 4 j>.jJ J_t-saJj - j tl 4_j_&l_LLa 4 j V jj_a /^JLaua 
<—<_<-u!j^>. 4 j>.L>JI (j-c. ^ <>>4 j' J^*!j j-3_c ^(Resolution 

iL^_jJLc jl a ~t r.VI 4 jj3 J. ^11 3J. V 0^-4^ 3j^laILa 4 _ujj3£L!1 

jl 4_J_j|J-UV Bl — L ^ > JJ-I-O LjLoJ JJ ^j! CjLaj)U « 

3j)jjvj_a C^>L£ SLp-JI oJJl JLj ciJLuk CxjI^ jJLs . Clou 14_ul_u 

C—<-l—<-uJ 4j|^ »(^U-<.qJI (J_U^Lo ^J1 Ju9 tdjuLc. £)Laj| 

4>J>joj J-uolJJ Ig <>>♦; JljLa L>^J t3 J 4? t a JJ „M1 0 jufc Cxjalol 

. 4_Jj_jJI J^La^l jl t^_La_<_a]l C-OU 
L^JLl>.J £_OjU IjJJ C_UtL (^jJ! J^UJI JjlIj 

(ice Caps) ^ i~i tl CjIj) mi I i 4 j-a i_l^ j^>. ^Jl > a ^ ^ U>) a jJuj 

JL^Tl-vIj (Jj-SJl i^l (jj-llail CUjJt j Jui] Jj .c_*^SLII rttl 

4>JlA I till C.c J> o Sjlj-ij L^jfcLua c-jl Ml n tjLstJj jL^jI 

4juo/VIj ^j-u^-tHJI 4juil jL^j! jl 3 Jljju *3Lo» (jl 

^L^-cVl 4>JLjfc 4_UJ_<_UJ JL 4 I 0 J l_4^ « 4 1 m 3 nil 3^ 

CjLjj_3^>. JJ-JVj 4^UJjlII ^LaI t ^»L>J! jL^jVI ^jLse-c 

.(J-j-S 4_4jI^ CxjI^ iJ yItJI 3LpJI (jlj-Il JJnil t4jj) is~\c, 

wf§Ja» ^ic 0rfj*U ji-Jt 

(j-oliJI j-ajJJ,l» 3_lSLjjjiVI 3jl» 1U (JiiLVjJI (_y3 jl2ju! 1992 

1 n ^ J U C-'-tj-t-uJ 3jLC 431 Ml4 j-La Cjjj_ 3 i((C-_<^l^UI 4_<_ulj jJ 

(JJLlAj 1_lA J^LLaJj Cxjl^ ^3JI ^jLc t . jcJjJ,! ^Jl I JuJl>. 
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gJj-oJI 6^ .A ; y >I ulgh? 


jjj A~ , ..VI j_a i^L^JjlII «Uil La ^a_Al «4_aLc. filial, j! jLLdJ 

^j-a Jj^LiajVL 6^ (J^Uj ^ 4_Ij_ALa Cj^L>.j-j 4££pl ja< «t l £)! (^Lc 
j-a-3_JI ^L3 j 4_uLAa_3 SJlC-Ls ^j_a ^alb (j 1 c__<j^j Jj .4_jJI 3j_<I»L_a (_p>jV! 

£c_jjlj-t-a ^1 ^Ll>u t4_jJI Sj-tH/LJ,! 4_L>-pl £)| cilli I JlA 

4_jJJ (J_uo j_j La (jlj . JljJLjlLJI dJjJui 3j^>-l (^j^o ^j-C. t 4j^ 

».j_a t (jl ^1 ^ j m i J tdiLl < m'v ^j-a f\ a Lt l 

. l_Lal 4 <?K~ (jl 

dJlj La <L>.L>JI £)l t4JLLaJI 3j£LaJI CjI Mi^LLa ^_La_4_u (^Lc Cjjj-jj 

^JljJ^Jl 4-LaLiuJj t^cJjJ.1 <Lo»C jL aj.l».! 1 ^j_a J>j^-a ^a^. i<L_uLa 
(jy lc. 4_uljHJI l-3-uo' jjtll Ju-spl ( j_a Juj-aj t^>. CjIjLc c-uj^pj 
tCjLt-u_>Jsij P «>> A tl £ya_uj ^j_a Jl_j j_a J^LLj ^jiTu-oJ ^jJI ^-aVl . a L ,,. 
. 4_Jj _}1jj J^^LLajI 4_uLj^ JuJl>o ^-xSLallJI <J_l 3 t Cj Laj-L-t I 0 J_A pJ 

^j) 3" mi ^pJI JjjJl ^pLc jljjVt j_jj)pLl ojUlil 3j£La cLjI£j 

J-j . 4 -lL. 1 A A~ ^ l j_a I C-L^e-u^ Ij 4 l_£j_a JlS C« V > nj Jl 3 tCjLaj.UU 4 ? JlA j_a^e_> 
c^j-LaJI ^_ ;r A C( 4 >m! Lu-uj)j (jI I J^j-a i^jjLuJI I JlA L-Sl^iot C< \* nil Jl3] 

iiJl 4 A CcJc-u^l jl - jl a <>» 11 lj_A ^3 l^jj_a I j_a »**n t » (^jJI 4 Ji_p.jJI 

aSjLoJl! 4^cjJI Cjjul ci>-l>. 4(_ r 3fcjpLt (^^LlII 

oJj_LajSJI JjJ (j-a JJlcj tLuULlj LuLLaj^Jij LjiJ^j ^jLLJI 
cjjLw I llUJljj . JjLxlJI ^ pi-L-L aj-t-uiI jUo^I cjLjj^ ^> (j-a-t^ CjjI^ ^pill 
4_>.lj^ JjjJI ^j_a ^_u£" L^_lS »T> < m 4_Jj^ 4 -Ll uo ^cjp,l l-^\ mi^3 < «1 4j <^4 
.4 _j lL-^cj La^. ^paj-aJtJI jLu_u! 

4CjLajJL»JLl (j-a J^j-a ^1 ^LbtJ j-aVI ^j! ^j_a (j^_3j ^ jr L. Ij-J-a^>JI Jj 
. 4j».jJu_a jj_c 4 _Ls_>- L^_<_uL_ul 

(jpjj < m a 4 4 mi!I ^pLc jjj 4^_jjJJ jj_C tUU-v CjL^jj i^tl CjJlLIj 

.j-A La jl L^la JjvLc. j_A La-C. 4 l 1 ILLAj LlA 

Daniel) «^j_jJL-j-jL)) 4 < ir.i La /■ L U-Ltl ^>j_a /a-Al ^j-a ^jl£j 
4_j { j-c. 41992 ^Lc (J7 _b 4 « L_4_uL» 4_Aj^_aVl aLtiaiJI 4 _H£j j-jj^a (Goldin 
4(Mars Observer) «j*_jp,! c-.<_£l^-a»^-<^1 c.<_j>o 4_tSLj^-al <>*4 a A ,,, ^^LLI 

_a 4_Cj_a-5e_a J_a^>o 4 4 1 j 3 1 n ^^LLj ^_a jj > n m tl ^-J Jl^ 4jIj 
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5-jaJI ^1 &jhll 


- d^-U ,«to > Q~< t t «Cj^JJjJI)) £)L_uJ^M 

jLSit 

t L_u Lj I £j La] ^ L ^j i_j I Lui I ^ I I Jl^La 

^1 jLU (Roald Sagdeev) «<_Ji_uj^.Lu jJI jj» 4 >j-daj <±o_p* 

^ d a tl ^jjLJI i^yt±J-u] £_J_£D^J 4 J Q ‘ " ^ 4-U-4J cHil^-A CLj^i-J ' L i «“<1^ 

. £tu£jj»aVI »L-UJ1 £_A <Lo_UJ Cj^La (j-* 4i L p£_3fcJ (JrGJjjJI »Hf. 
((^jLu jj-l^-u)) ji^jLd tjr 3 3 j-d^Ljc-d aLJJ jjfc 4<QjLJI 4jjljj J}L>* <—sjl^JI 

£j-A f.\ <* pi—L-3 £j_c. Aj. {A. < L^_l 3 J jJ^Xrdl 

(jr ^ L^_j pL_3JI 4^jTLtTu.^ 4 JLj»j dx_j_^j_ouilj 

4<JrG]jjJI (J\J (J jLftlil (j_A 1 JlJj_A pjJb_4_4iJ Ijufc (J IJ . JjJlU (jjJLJ! CjLjl JlJ 

.<LtitjjLII aJL^JI 6jjb pLl 4 _ajL3]I cjL3jl!I ^ UV~t 4 <LlaLI1 cjVL>JJ 
(jj_j£dj_A^/1 4_JJ ^ d Lc lj_jii^ t i « Lijj Jcv Lu» 4_L>- pjj 

CjLulj JlJI J1 in^ i e. 1 i A n , n SJlC. J Lou^I p ^ ^ dJjILGiJJ 

Jji^ t3-c JloTlx3 4_jLL GiIjula da LLu Li ^JL>.| ^j-Lu pjJiJj . jcJjdl 

(j-Lcj 4_jl j_& 4 _jL>-j_j_3_a jljJu>JIj ^_La_<_u ^j_a a a^ A~ a ^£Ll 

4jj-<u3JI CjIjI j i nU aJjL_4 4 « JijJ>-j-<-ujL» 4 £j_>JI 4_uL CjL^j-c 3Jlc dal 3 i u\ 

. 1971 pL ^-L<_u (jyJL L^-C I JlitTn-U 1 Cq-U.3J-4-U.U (j-U-U ^It] 1 <( JjdtJjJ )) 

^Lj 0 ^ t«pl 4^-" MtVl 3 -uLj» p^5ej>. ^ 

4i_dJ jl£ L^j j $ y \ cidLj 4<_jLtc^fl cjjl_>. aJj^_auj cjj_Li 4 _ujh_a cj^Ltc 
. ^ ^^ mi j • ! '"?' Jl>. I ^Juo (jy\c- S^LaSd J-^ju <"«lt : > dt-ia&j 4^jdl i^yz 

(jy-& 4_jJLJ1 3j_L>J 1 (jl JjJLa 44 >jISL^I cjLJL «c 3jjjl>.Lu)) J • >nj 

4_t_uLuJl» a a «..tl j.^Gi^_ aUj ijuLuLks " >j^,,■ 

CjI Jl*^ 3 J-^>d ^jyldlj 4 Ljla Vlj C«-u^3-4-q] 1 J-AJU 

S.iJL3fc-A 3^ 3 ^ 4 ^da-4-41 (jyJL L^J daj-L^J! -il^>]l 

jjJo (J-Lj 4« jIjua! 4_LLoo)) 4jj-L-5 4 _jjLI 1 a /jA,,.tl L-Lu - a>U,.i ^j_A 

jljj ^^Tul L LJ 41a L. 4V^I j!cr^" 

I^-LAJ 4 L^dJ (J7 L P^-aI-^-a (j-A ^jVl 4l u a.4. J l 

. I990-(_jIjSU 4_oL*JI tuy^i\ 4 I 44 JI <Jl (3-i^-UJl :oL^ Julo. (I*) 


160 





gJj-oJI QO vlCilgh? 


• O^jVl ^1 3^1 2UU JLa)>U I ojitj -ijipw 

(J ii -<a-> t 4 Jo j U V (j-* «lJi_jjJ c>-L_u)) jlS^I (jl 

4_ol^l 3jU-%. J_aL>«j Cjj_LjjI L^jL^ 4 j)^_c 4< J7 _<_ujjJ I jj-t-salJI 

c.<jt-i-fl Lxjjj JJ^'L^jVI l-^-La 1 j-u ‘j *)311 3>IUI 

4_La_>JJ Oj15j 4((4jjI jJ.1 CjI U-*JU» JLje-a ^ ^laJJlla I(j-uJjJI £)? itiili 
C^jLLaj Ju9j . 4j^_$Jij| 4_L2 _>JsI i j f £- ^Jju 4 5j_aL CjIjL>oI (J.oe.t.urJ «^_u3» 

^JuO-uaZ 3jj^_Cj 4(J_l3 £j_a CjjjJ_u JlS CajI^ 4_j5Ljj-cI jLSL^ I £_c jLSL^VI <? Jufc 

tC-u^jSLII i M (JljJfcUllj ^j-33J tCj^Lge^. Cj-ullS (Rover) 3jLu_u» 

(j_4 <—jl J-a J^v.JJ L ^-L u . 4luj5 Ij 4?jjjje_4-o Cj LL ul 

. L^Lujjj 4_t3ej^_I, I 3 jLu_oJ I Cj 1_j_L2_*_4 J_l3ILcuj (jl 1 ^ <*\ oj 4 m 3 (it 

(jOJj JlJI (j-CJ Ct-JV-l—LJ J-5C-0 4 <Lj5Lj^_«|-<LuLjIj jl£L^ I ciJLufc CL*jI£j 

i (Planet B) «<_j c-l 5^5L1I)) ^_<_ul 4_ul <>i4 4_LuL_u * utTi\ ^taLJI ^LlS 

Jl£ cjLu3jL3JJ cjjI£j 4 j_>J LJl*JI 4-4 3 .Ull cjLLlc. 1 ^*p 

3jLC J— jl_j 4 4_j_j LjLjJI 4_L_l_42_<_uJI 4> J-& c. < < nLti.1 JlC.j_I,1 £ j I ^Jl Ca^jjI 

. 1996 ^Lc CjI jim 

* UJ J ^ t I Jl^I j_a i20 I 9 j*Lc J g’ji^dO) ^a-LJj-ll JuJl >0 *ljl 

3JustHiI CjLjVjJI Cjj_}1_j 4 4_ti^. ^JL*JI j_3jj 4^_jj_ll 

4^_jjJ,I Jj_>. cjLdjJLm J14^" i <»l ^ ^uUcjI 3jU-%. iilitjl ^yil t 4_j£jj»«V! 

JlSj .(Mars Observer) «jc_j^J,l c—^lj-o)) ^-<-ol c.«->o ^L4 m3i■> ^^LLdL 
4 CjI jin I Cj^Lj L^jJua 4 _L^j 1 Jl_lHJ 4 1992 J ulini 25 4 m 3 > nil 3^-^! 

(687) 3Jl« 4J^>. jjJllI •i r c£j£ll c_j^!s J-x-saj tjy lL>. 4^p-ajJL^ 725 I4] 

C-^LII (jljj^ 3 jl^ 4 «LdLo) Lc ^ I Ll^j I L«jj 

cJL^v W^lj (1)^4^ (891) Ct 3K" 4 m 3 Mill I .jn< Mill 

lLL33]| J 4 4j2^Lu 3J 4?^CJjJ.1 ^_La_4_u 4_p-.jJ £j£L CjLjLu £-4->Ji d a S I 

^ I- lj. ^ mi (ll) Jlsu |j n 11 1 4 m 3 Mill ^j| 4 ((l_4_u l_j)) 4J15 j jJjJ < ii a 

4_jI ju L$3lj .^jjJlI 0< iU4 jljvI jljlitjl ^-1993 q nU >mt.I 24 
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Cj> ^JLjijI I JulL-u 41993 ^Lc. ^j-o 

4 \1 j < ^ J£\ CjLs^.U_a JLujI 3j^l^ 41993 j. 11 ijj ^1 

4 i nil L^jI ^LsJLslII ' (jyJ-I! 4jj-sr <«MI CjLu^SJlII jj-uo 4_t^L>*j 

^j| JIHXJJ 44jj_Ltfai,l L^_La Ct-LU jl_5EJ>.V! 





(JLuajVl 4 4_uL?CjVl 4_JjL>JU 4>JlA J_jLu C_jJL>- (i^>JI £.J_4_u 

^jl_>JLI jIjlU L^_cjJL ^J_l 3 ,jl 4 1993 ^< nf.I 21 4 m<?i kUj 1 1 m^LII 

. IjjTlLq g-Luk Jl^>JI I JlA ^Ludj . j»tal 4j^tfb-l < c\ M>i ^jljjJilI 

4 jcJj-U CjL^I miCi i »l ^J1 aCt i mV 4_cj_uo jll 4 _jSL^-oVI 4_Laj>JI CJI JlJ I JiSLaj 

.^■Utlll L4J C-Jc^J 3j_La_5t_i 

Mars) 4Jt_u cial miCi>mI 4 _L>_>.» ^c.<JL^>. jJa a U-^.tl j_& CxjI^j 

4_j_^JLc 4_Ll^_<i (12) J- 4 I 1 J 4_La_>JI 4 (Environmental Survey 


. 1992 27 ^1^aV! 5jl^ (I) 


162 






gjjjoJI o° "t’IO lgh? 


. (2) I999, 1992 jdj jujJ.1 


«L_i_ul_j» 3Jl£j cjIJlj jcjjJJ 4_aLuJLl jlS^V! j^lu ^j] 

<L>*L>. L^t 1993 ^Lc ^ 4j9j ju£f 1 UU-%. 

»4 \ j 3 U 4-Lt-o (GG^LiLlI ^Jlo e^jL^JI ljufc ^-uisz^J tjVjJ 03^ (400) ^1 

g. L^JjlJI CjLwj^U ^1 4GjLJI L^jjJaj u \ Vn 4 j£j^_cV| 3j^>-Vl CjIjuj 

.^SVitl (jf£- 3 Juju 4jgif, CjL*- U mi (j_a jiiM C^-tu] L^jl i _ r ic i jujJ.1 j)j_c 

4juLl! 1 ^jL>J c_jJlj iLaLJuJ t Juj 

4-cl- L uo 4-ic. 1 m ! I 

L^-La J_j1GL_uJ ^yTuv . 4_JJVjJ^_JJ>JI CjL_uLjGJ!j II 

CjLjJU_C CjIJlj ^_j (j-aj .4JLj_LaJI 3^ j mi U 4>JlA ^£1 IjjJ 4 mi<? rt Jutlb <jI 
^ £^t c^f jujuGU J oLSL^)/!J cjLLo^J! 

Ju>*l 4_J 1 -4- J -3 4 <-^Ij_UV 1 4>j_& ^JrA_J ^IjJI JI 4 JJ 

j_u£ (Robert Zubrin) «^juj»jj)j Cjjujij » 4 j_a 4 _tc.l_u-i 3 4^j-<I» 

ju 4tijL5ej^_uaj ^j-<s 4 (Martin Marietta) «Llujl—o £hjL«)) 4 ^_j, ^_<_u j a 
jjjI m 1 m! 4IuJl>JI 4_jSuj-cVI Cj'jj 1^,11 Jl>.| 

3JluL_u Cuul^ jI£j 3^U VllLa a 3 /^j 1 jj >11 ljub ^j_c4jj j 

J > *U! i >^ J _u l j (;? Ulj. (3) (l994 j 1993) 

44 4 I 0 jcjjJ. 1 Lr^ lLsj-j-A JjLuj JLul^ 

4_2_3Jl-o 3j. / \& . 4_3_j_ 3 jJI i***ljU^tlj (j-saJU C.<-lv J 4i>-^_c 

(—SjjJaj 3^^-° (JL*-3jl 4dJujL>. jL£L^I 4 ^jLs Jj_usLalII 4 >JlA jJuJ 

. 4-^-lLi-u 4-l^-Ic.. ^jLlJ ^yUl 4 _cjI^ j_a^La L^J 4 j^j CjIjL^ILvIj 4^jjJLI 
CxjL^ ^hJI t4_3jL..g]l t j_c j- u SJ 4 UUj 3jjU_4 ^J-u^LGJI jJluj 

4 jLJLJ JjUWjJj ^yJI 4-tSuj^Q I «4jj|jLa I JuGli-u I ^-Ll ^j_3j 

111 IjlA (j I Ljlj JI Loj . ^LjVI l j-a 3 ^ J ^' 4-ua^~ a a 

4_j^jSLo Cj^Lxj j mi c . JLl^jI ^j-3j dul^ CjLusIju^^I 4>JlA S^IjlS 

.41 t 1993 j • *1"' • ■ ■• * Jj jJ! 4i , ?r a :^yjLa^Gl! q-uj .>. (2) 

(3) News Week July 25,1994. P (40). 
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JJlC. A Vs , ,.l jl JuO ^ ^ U^.t I «lljL>.| iJjSVl 

4-iI^jlJI o jl^J SjJlSJLI lJljJISuJI CxjI£j . IjlSIj (16) 5d)d ^'-^H jIjj (j-a 

tJ_j_3 <j_a ol—L jc-udjI ^jJI ^jJlIII jj-uallJI (jl£j .jVjJ (j^-tlj 42 (j_a c-Jj-Sj 

5j-_l_l^ 4_Lj_3_ijj_j ijtJjJLl 4 jjIjlII a L»^.t I ^jufc <j_a JjjLLajVI ^.Ll La^Ls 

L^J ^4 > mj tj-aSLII <j_a jJ^ (j^a (jl ^^3 .«^VI 4 m 3 Mill)) 1 gjlf, (jjlUj 
(jL£ dUjJj «4_La jtjj-U ^1 l_jLajJI 4JL>.jJ ^^ISLII jjjsjJI J-a-sta 

^ni (33^ (j-a^l lLs^o^JLj ‘(Jj 3~ II L^jjj L^J ^ a i mJ (jl l^j)^ mi a 
^JLc < U i 4 j ] ^ a i^i j LusL>. laj^x (J-a^>o (jl JljV i_}jj9jJI c-uL*. L^jV 
^ <^>4 /^U , ,,tl ^If- Lgj 4.^3 L>. 3jLu_o f'fi* a J i jlj^JI jLal^ L-t^jSJI 

t rtKnni I JlA £J^>- (jl IjJlILa (jlSj . 4jaU 11 5j_^>-Vl ^j_a j-£-& -i JlC. £yC. 

♦ U3^L> 6^- S*d ^ La 

^j-C. 1 gj4 ^ rt” < m! t4 j>» j) aUj 4^ujj>- 4^i% 4jjJ C^jI^ ((^jjj-Jjj)) ^a_!L*JI (j^-I 
(jini La ^ylg. Jl^TlC.I j i4jj1 JlU 2 U11 ( j_£.j Jj t<u£j^LU CjjL».jJI ^1 Jiitlu-ul 
4 -lLc. jiLl La j_Aj i 1969 ^Lc. ^'* j a 3tl lLsj^JI JulC. 4jL3jI (j\_jSLjj_a jLI 
J^LUI Jlj^2jj . (Lift and Throw) «<_a j_^1 j-^jl»U <^»l 

(Energiya) « Ll>-j-uI »jf (Satum-5) «5-(jjJL_u» Jila Bj-stlil cjLVjJ! ^jl! 

: ^ ^ a 4_>.^j_S_I»I 4_La_>JI ^Ju4» i" U-L j Mil < in JJuu (jl 1 u Cm Ijlj 
?.LLjt jljj (jjJ 4 't j <? mi jLaLv j_£jJ| ^jjl i^i I JjVl (jj^J - 

^ a "n nj (jy^Jlj tjcJjJ,! »1 a < nil ((Jl^IjJ)) 1 gj4 *<<? n ^Ull CjljJliiJI (^Jl>.I 
J jlilu-ul i_3J^JIj . Ij^ti 26 L^wLuajl JJ&UJ i J^al^SjJ, L^la J£ 
4 m a Mill 3^-y (jjS[j t^.u.a-tTui I3 ^psjjLI 4-Lt-txlJ L) c-x^SLII ^Ldo^l 
i4_u^JI 4_u jL>JI (_^ . ^j-u-a-tHJI (^>^3^1 O “*' 

0Jufc (jjSijj . ^_jjJ»I L^JlA 4_LuL_aJI ^ji_J 4_aj jLII j-^JlII 3(j_a J^tiaHJI 

^Jl ^1J3-II (jlj—jJo (j 1 1 »i" 4_1j-a-^w a * ((4 J1_11 4-LvjJI 

^J| 4_^LdoVLj tJ-jl < 11 II (>^jjJl^]| ^j_a ^jliLl 4 Tl<-u jj_a ^j^Hjj iC-t^jSJI 
^Ijj-JI 1 nj (jy^i t (jy ioj3Jfc-a JSLju (_yic I i^-v. (<> a is^C'i Oj -l*- u3 4 m 3 i » 

4 m 3 I til l <>JL4] ^jSLaaj .L-t^jSJI 33^ ^a^ a 4 jL^j JulC. ^JjJLI (j-a L^j SjjjlII 

(400) 4_sL-u_a r<»U4 JJb (j5 * La3a (330) Juu ^a>ll (_yl^. <U 1 (jf 
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gjj-oJI QO 6 uSujj>I ililgh? 


1 4-L-uajVI CjLL^J.1 ^j_3_j ^ t*> ,,. ^Jlc 4_LuLt_uJI Jaj-iA Juu - 

LjJj-^TuJ t L^_Lo (Robot Truck) (<Lu^jjj) 4_JI 4u£j~c Lj£JL_uV ^j^ r JL> 

. 1 <1 ^ I 30 4_Jj Ju9 (JjlLLs ^ U., ,.l| j_j lLdj_l^JI ^j-C. I Juju 

^j-C. JJlj V CjULUJI j£j Cj Jl>- JlS (jj^u «£)JjUjj)> JjJu 3 J-Ia->J1 &JJb 

0^0^(350) 

CjL l4 ^ da-duli] «4-L4.Ua» J-dLlu ( jr 3 Cjj jJJ (J^LoXI Ijuj 

*/95 jLUddSjl jLc Jiuu >>■ Lr^ CjIjUJI 

^j_4 ^LLUVl 4-Tt-t-u ^yJLc. JLU-lu^I ^jlj JUol IJuJ l_4 JlZc.J . L^-C4 

(((jllLtll)) jlx. (jj£u ^ulu *4_LuL_a]l 1 4-NJ JLuJlI 

.pUIj 

(jL luJ lL^ .4 _jJLuJI Cjljlaitil 33juLs (Jlixu 0 JlA ^ul jj - 

. Jljlj 1—4—>-3 L^uJI ^Lct-Lm ^ZJI £cuj1IjuuaU I J^j9j ^Jl3&TlujJ £)I 4_l4 
1 4 Aj t (> j < xil ,1.0^1 4_jj_tua_Lc. ^Jl 4 -LlUZu 4_uj ) ^£' Cj^LcLia ^jJZLlu ^U»Ij 
Ll^LusJ I JjlSj ^Ufcu-uSjVI ^ Jiir" (tij ciiljj (^L3c_lu£jVI 

£Juk JjuvjJJ M'tl J}L>- 4ul 1_4^ 

Jjj9j (j- 4 (j^ * kl (1^8 ) i~.l 3.IL>. j£ 4 j^1_4U^JI Cj^LcLoHJI 

.ciJJj Juu c_t£j£LII ^Jl Juuu f-1 4 Mfli <> ^1 3jLcV 4u^l^ 4_u^ ijr Aj 

^1 3jj_*JI 4 JL>jJ ^j>U! J_4j> <l>.L>. La j_lc ljr ^ 

4_3_uZv- ^J1 jJ_^_5tIL<_u (jyZll ^ 1 »>> A11 4 _LuL_u ^jusj 

(JLuaAjI «L>.L>. Lo (jjJ t4-sr U i a ^ 

l_^_Lc (jSL^U dt-CU 4_3_>. ^j-4 (JJ^Slljj L^jV t4_lic Js3JU^ii l_^_U3 

. 4_lII Juu 

14_J_jlu_II l^. V 1 4_J_L^C ^ J ^ ^ LaL^J 3 Lu-^- 4 t_I ^_UU2J LiJJjuj - 

^jjLus 4la_uj|Lr^" e ^‘ 4uJluJI 4 jj1 ^ t till 3 Jl^LlII 
Habitation) «4_u»LcVI 4Jj_uu^» jIjj 4ILu 4JLaL>* t«5-(jjjjLui)) j_sjJI 

. (Module 

.^jV! 4JUr. i yc. LUlilifcj l ijjj ^Juk 4 _lU_c 


I6S 




5-jaJI ^1 6-jkll 





tCU a 1 $ '( a J ♦ Mil JljLtil 

<allill 4_L>.^J,I .(JLjuIiI (jjj fiQJliill 4JL>.^J,I ^ ^ ^ 

a a ij ^ILajJL^ j->- 4 J^Ld (j-CLa t -iljjJI 4_LuL_uJI 

4_C.^_caJ ^ ^ 4 m<? < t)J «Q]llLll ^jJl 4 JL>.^_a jjJ lJ 

(jl_j JJ_j U_g_>l_£j . 1 ^ ^ /j < 4 _l£.Lu^ 3 4_u jiLv JlJjjj ^-^-<-uJ jl Jlc ^ylc. 14iL^ 

nil . (Pas De Deux) ^_<_uL» 4 _jJLJ1 ^ 4_uL<UI 4 

4_j_j iii_>iJ 1 1 jJjH] iL-JLc ^Ic. Lulj 4 -aIjJ {j ^> ^LlIZu L^j^j t lIU j 

,4-j-uajVl 4_j_jjL>Jl ^j-c */38 t4jj)lt^U 4 T t£.l_Lc<saJI 
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^jjaJI qo l-jIjjLsUJ tjo I £j\$hS> 


q M ^ t 4 _jJ C.<_l>. ijcojJJ ^"■ 4_ujl_>JI JjLju 4_ujl_>JI 

&AJb . p-^-fl J-A ^Jj p ^ t3 is> ^ A ( C. l 4-C.j -c uJ pli^La £)! < <itl 

4 i mi rtlj 4 -Lu. ua j - l o u Jiaj (4 _L uajVl 4_ujL>JI ^j-o */38) <4 <?jt <<M1 4_ujL>JI 
t4 j 4_u jL>J I ^JlC. p j tj j < do Lie. I ijljjjJLI (JjuTu-tJI ^jLiSLU 

eojj-A 1 i^jl (jr^J tp^J^i ts>C, jujj < (i ^jJl 

£ Lola VI 4_3t_u-nj c < < <i*w tuxllLI <?Jl_A ^Ic. c—AjuUj .p_g_aLla£. pjj < nUSJl 

tJp^-Lo pJL_u Jjjj£ (j-^j^l Lr^ ij^-j —<_uj jl lj_ua£ju (jl jIj^j-JI <» 

d-»-u' 4-n.tuSLo 3joo. oJlAj i Lua jj dLcLu, J_jjl 3 jJl 4_HjIj 4u>-IjJ jl 

. (4) «^» su^ji 4jjIjJli aoai ^ 


lUifiit 4dUfaJfci 

4<<(j_jjoj)j)) 4 U •%■ 1 ^ j i r. duaCa I SjaJoJI jlSLaVl oAJt OjlM Ju9j 

: CjL3_jJjl1]I £jjQ Ij_u£ OjlSte i4_Ll£ <j_a Jo- I 
«jjljji^)) 4 _*_aL>. (j_4 (Thomas Meyer) «juLc ^j-oLajj)) pJL*JI L^i-usj jl3^ 

/^1 1 >>Atl 4_jjv.j 3 4_ualo-j 4_Lao- pLal La] :4J3J2J 

ji a i utl (jjjt-Vtlt jJLaaJj t4_awjILl! JLse_A 4 juIj 4 U-v. Jj 

.£1>X\ Cy* Ijau ji^Vl <t £p>Vl 
^1)) : J12 (Carl Pfitzer) <(j_uiu_j_ 3 JjL£» oLcL*_j»VI pit*] ^jjuoj 
1 Ktj t4laoJI eJJb ^ Cx^i»Ma ^LtoiJI jLajI j-UL?e_fl ( _ r iau V 1 juk 
CjLcL t-JuVI ^j_^ju (jjSLu-o ^cjjJLl »(J^I ^jjS^Tn-u t-iLtlu ^Lj 

t m j!3jJ! (j^J • (^jo-Vl SjLrfjlU 4_ajSJI pljo-Vlj jn^ Mill {jj* 4_«jL3JI 
V <; Mi l ip^Jjo- jj-a pi ♦Uflj ^LU CjL^-lLs jj-o Lj^lj LjLseo- (j*$ i^j- 4 ^- 41 

cjLc. 1 ♦ u»yi ♦ cjLc.1 9 u»yi ^jlj^ jij-col p^j3j 12 J-3 j 

^Lto-iJI ^^y-jL-j 4_3 _j_s j l_3_jI JlS ^j-a l_3JGj (Cosmic Rays) 4_jaj^LII 

dilJLls A^>-j pjJLj „\x\ jl 4 ^»UV1 i"s\ ^ .U L^jjseoo £)! V t^^^o-jloJI 

p^xojju pjuti 4-oj^UI CjUdLlo-^JI jlitjl (jjQ JaV ciJJjJj .t-JLoJI q _« 4^jg i » 
p^J CjJocj 31 .4_uljjJI pAL>U- j-laTij V 4.U3SUI CjLcL*_cLVI Jl^J 

(4) News Week July 
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5-jaJI ^1 6-jkll 


C-<-3jJI 4_ui^4_i jlj^JIJ g-Lglc 

. 4JL>.jJI ^Lul 4 _j^_jJI 3LpJl ^ 4 ] t 3 j^j ^1 j-3_ijJI 

^ ^ ^La c_3_j£j 4 Lii^TuTu-fl Q^ilus ijr £ 1 lj-3lh £j\ L 4-1 cJi^ Il^e_uoj I|j 

_}L£_J j *wlj-a Cj^Lu-aiJI (j- 4 ^sr~ < <n <—3 j£j t JJiILi_u_ 4 £jitjO 

3j_}Li_c Jlju La jj (180) ^y-u^-c Juljj .(jlajVI ^.l.f. 4-a Ji.Sfr.~u uJ.1 ciJJj 4 1 mi" 
3Jl& 1 Mia ijr 3 9 . JlJI t 4_LuL_ail t j r £ 4j^J! CjLtHS J}L>* 

lL_>jJI jj-o ^^i-L-^-Tlj £)! 4 m 3 Mill JljLU ^jSLcj Jlu^JJ .c-t^jSLII ^JLla 

. 4_i£. l_Lt-^JI 4 j_oL>JI jJjj u ^\ j_3JlII 3Jl2wjJ 

IJ_C^33fcJ (jl 4 m 3 Mill jlj)J 4(jr\Jj-a C-t^jSLII (J^>* (jljjjJI wlAJJ 

18 3jL4J ijJJj J_l£ 4-lLc. j^jJI jJbjJJ <_1jj9 f.i L> 4 \ 1 L , t 1 < ■ < l j r a> 

* l^-la ci<- t - u j ^nJi g. ij)<^> Vl t ai^m j j^ ji jucVi 4 n 3 >» 4 i^.^ ~t< 

q -« (Ronald Greeley) «( jr J-j^_». JlJI_jjj» jJ^-u>JI ^JL*JI ! jJaj 

cA / 1 ,1 (jj£L Lcj a m 3 , ..tl !_L(jlSL« c-<-<-uJI (j! 4 « Ljj_jjI» 4_*-oLv 

JljJlIcj 4 (Valles Marineris) «4_iisjjJll (jL.^j|» jJajll 

4_j_j ij_uaJI Cj^L uae-ioTJ 1^ CjL_4jLj_3_I1j CjLjLj_JI JL_4ijl i J_lj £)l a * j 3«..It 
.^1 1 £~t I'vj (jr ^ 4 3j 4J 20 ^1j->- 4 4-jSLLuMJI CjVL-sajVL 

4^jL 3]| (jj-311 4 Mil Ml j^)-dJI diLal Jl3tm 1 III ^Jl3I]| lLLIi Vj 

Jl_Lc Ci I j 3*1 1 ill I dJJj i j-c Jjjl 4<- r t^jSLII (jjQ 4_ujjj_3_jij JLl33-4-4iL 

^j-a (J^Z" < n^jVlj pLu-U JL^-sfcHj-uLj «j. <i3tl (^\-j^Jj-aVI jljjJI JsD^_uk 
fLsLL ( j-a ^jljIjJ 4C^JI LjL^j^ 4?J4_lI^j ^ 3 ^° l^LJI J^LHI 

4 jj^r i^tllj 4 _j^jJI fjjQ CjLL l C j-a^>«j 4_titJ^J,l 4 j^J,I J 3 Ti 11 4 jljjJI 

.L-t^SUI L;r ic. 4 jl^IL 4 3l_p- L^j (jl 4^j-a^-a 

(jt» ^yjl <^>^yi 4 (Michael Carr) «jl^ JajLitmus)) jl^j 

(jl ^Ijj-JI ^ I ^ j 4 4_4-i4jJtJj-4 tlilj-tstJ 4 _LqL^ I c)^-4a 3 Ll>JI 

4j>-L>. ^Lj 4(j^lj-jilj JLftjJI l} J- 2 *' Ij-3JLL_(j (j\ ^4^-4jj . 1 ^ Ijibtjj 

. 4 3 j^ 43 (jj^-3 £)! 4_i^jJ,l 44.^1^ ( j_oj^L3 ^1 JljjI ^1 

CjiLcIjj 4_aLjal ^ a 3"tlj Jj t^j)j > n 1 » Uj 4 ^^-iLajJ^/l jl_^JI 

. 4jj 3 JI 4 4?L-U (L>j3m $ilj-4_u 1 i^ij I 4_titJj-4 
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JLoVI C.«_l^Ij i g-Lg.UJ' cliVLp* ((^jjjjjjj)) CjL>.j."1 7) a i"> • $ 11 1jl£[_Aj 
tjj-jJL (400) J^LojI ^-y -^lj jl c-ccIiLq Mj jj-c. ^jlSLql 

j_q| fib! JJ l^l~ lljl J<7<tl dul^ (jl Juu 4 SjS-»Q (jSL«J LlSLjJJj! ^Lol IjVjJ 

. jtt " t ii a 
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£\aU yU\ 
WA' vS^ &V* 


^4 


4 '< mi 11 \ c. LaJljJj-j i. 3 4j-1j 4-ll<-u I 4 j^Ij 

Ju>*j t4JL}L<_u JLjew 1 dJ^c tg.L 4 .UJI 

^ j c * CjI ij-Lt-uJl 0 Jl_A J! I j U 1 ^ 4_t^Ltoj 4 _jL>. I 
Ojlj tgLjajjJ' 4a£.l_u-£a]l jl_4^VI JLewt J£ju 

ci<_5e_jJI 4Jji_5e_4 JlJJl>. 4 L 4 JUJI ^jj JLcVI 

^_jJl t4 _LL<_l)V1 OJ-£t i^yC. L lD J tdJljJew 4 -Ll<-uJ ^j-C. 
: Jjew jj Jj L$j l£j L^jULw Ji/Vm 

S4jLaIuJ CxjI^ t£)j£JI j-4^. - 

ScjIju L-j-tSij SLpJI - 

^j-4 4_t^3 j! 4JjaLc 3l_p. ( j- 4 J-^ _ 

L^K ^ ^ 1 < 4ii^VI i**i^ « a Lc dlljJ 

Ml 4 4 L 1 -V CLlAA^J l_4_i^' tJJ>* !j (jy>- Ljyi 1^ ISM\ 

^j-lu ^ «>> A jL^ew ^4-uo j| t^jLiia^ 

u-^i * ^Lua f^jLLJ Lsj-A (jl£ (j^Jt 
cjIjL$ 1>.I t^L4-«j Jj 1 jL*_ 4 Lujew <-dJj <Jjw| 

t3 Jlj juv C^l l-£ LJuTt^I (Jj_». (jy £JLi]| jli^jJI gLLLc 
(jlajVI ^-ua3 ^ylJI 4j MI4 mi 11 4-4j)tVrll jLLs! JJjJ 
-jcjjJJ j-A La Jew! . 3 j>jLj {£y>-l 4jjL4JJ 

^JLc olji^ M Li£J! IjlA> u ^JLLj ^jJI-j^Vl 
. 4_J! ^Jj^JsaJI 
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£_a->J fit * >» a. 11 CjJlaj ^^LaaJ! £JjLHI Jl>. I £)! Jlj>o cJJjJ 

«(_^Sjj_aVI ^ 1 «>S At! i_JjS i all» ^JU^ZojQ jjfc t LJQjSJI CjUjLlU £yC Jkjj_A 

aUI a II 4^jju (jlS L« JS (j! ULJ5. 1990 ^Lc t JJLLl ^jJI (Hubble) ((JjLa)) 

ciUjJj . j-a-^c-a c j_A l\ i^Jljuj ljufc J_l9 j»jSJI ^lj^>*l o-£- 

jljuA £j-A j>jSJI ^La-C. ! {^£i i j^=> jajJ ^yjl t-JjS t ni~fl Ijufc I O.A-A-<.*a> 

i j-C. < ^ 4_jJj g. La-UJI j < >j La J) 14-iic. jjJlj ^1 <>* Atl ^JLc. 

tSjujL>JI C^l jSJI ijj* Juj-A J? i4_UjSJI l jS^j jJ 1 i jj4 Jjj_AJ iCjlj^>JJ ^j-A Juj_A 

^jJL C_JjS f „hll (j! till5 ^Jl 4 L f MjJlj • 4 aLaII 4_JJjSJl J-&IJ-Ull ^j-A JlJjuQJ 
. 3 Js Jl_*_J_A 4_UJ_U3 Cj VL?e_A L_AJU-bJI SJlJJluIiJ t 4lt3 L>J I £ I J.L£3 V 1 J JJ ' -^»" < 

Ju>.j_j La iJSjjllU a I Ij-tlsVI 0 JlA i-JsLj-L 1 jLLtlu 4jj-^j>.t ^j-3j LaS 
d"\j ^-v. | US ^ylr. LujJ La-> L^jUUaaj * j_a jj_A j*|j^*.VI 0 Jl£> 

. ^L^jlSj£>- CjUJ-<_U (J-uLlSJ OJJt 4Sj^V. JuUSj^ 

^LaI La £)l i 1 996 j»jIj»j_3 (ji .3 « UiL» 4_USj vl a if. ^jJU I till jJj 

cjU,j_<_uj_a ^La-j (jt ^)S_a-j cjUUu J>LL 1 ^ L> L ^1 «(_JjU» (J_a aUIaJI 

c-^JUuVl jj 4 J!>L olj_L^ J}LL U>AA^J ^Uki! JU 6^ 

CjIj^c-a (j_A «1_A)) 4_J_c. t ^ La I Ij_Lj>.jj . 4_uUaaJ! 4j JljJlaHJI 
. 4jLu_uLi/ CjUUu^s (jjSJI ^La-C 1 ^£1 ) CjLIa SJlC j-L JlS t3jjju>» 

Jla^IjJLI ^ 4HbL>iJI Ju^j ^JLc. 4 jj ^j| ciJJ^ 

jJLtS (100) 4-^1 < M a jLuL 3j!i (jSLaj jl . 5 ^-a mi a~v- 4-LiJajVl 

.jILa jJ_jS (500) 4^1 I M A (jyU -ij-AJ 4 ♦ Ll 4 jl tJ^LA 
11995 ^U. LuL 4ilSj 4" < 1 c .I U t4_U jj.! 4 -uLuaaJI cjljjXallll 
J^LL «J_)La)) c-jjSLULJI 1 ^1\ 4ibJ^ cjIjlaa 4^U^1 U_AljHcl Jjjv 
cjLaJJI JljlJLa-U ^La^ jil jj aLULa I aL, ,,lj i clU5 ^uj tjr L. . 1997 ^U 
t4 A ^ U citcLJI (jlSj .4-A4XI (-djSJLl ^j-A 31 Li m (^jJI 

j^JLJ C-*S!^S ^(_yil ^-LtTaJ 3jjL JJ >'*' ' t^pojVI ^yil CltJU (_JjSUu-ITl! 1 j I 

a La- La ! I ^JlI ^a->»-> U (jij . 1 i m i a u i julC. tij^l (j-u j a m i (^1 t(^jj>o) 

tSIjS 4 _uLaj jJLj al 3 Jl>-Ij 4-Ljj J>LL 4Jj^>J.I <—<SljSJI elxjb 


. 1997 ^cUil 4I14J! <*Lc^j! ^ :oLuui jul^ (I) 
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gjjall i^lc SLp JoJ^ 


{j-c. tdi!j im 3 jlc j_Lo jj^rJ.1 JlJj-oil Ijl£Laj 

3JlC. ^J_J 3 JlJvIj 4_jL>»I JLCL^I 4J ^j-U-J 4 lj-L5C-0 VIJ-<-u t^jIojVl ^_LC 1 

.oLLJ 

"lO ^' "j s " ^Lcia-dJ! ^LLs < ^K ^n>. * 1997 ^Lc. L«j 

L^jLj C-Ju^j .<(JjLa)) t-jjSL-ul3 J^.|j 3 jjU~,^ 3J-^>.I c 3 <^r< i a 

4 £ l^_4_>JI Cl>j 4_»_tiuVL) (J-qjlj Cx.l>» ; QJdLtTu^ ^j?cjv 

Cj^Lar > 11 aj . <LujSJI 4jjLa_xSLJI CjLjjSJlI ^3-Jo J_tL>«j 3j^>. Ij 

jLUJ ^ 4 _jL» t-3-GQj ULa . 3 JjJl>. 4_uj|^"^jtl 3j^>.|j idiLajU ell 3 JljJl>. 

. 3_«jjl 2J! Sj^-Vl (jl^. 3j -a (40) Sj^-Vl i>jjk 
jljj (j-4 ^jIjljIj (j\ 3j-^j>.VI _a 3_^LudI 4_jJL^c <->>>r.ql jjilj 

j_jj 1 cjLcL_u j_u_u 3jJL cjL illi j 13U 3 Cj^ U~<1a i4_>.jL>. llIjSJLI 
.^LeJJLj CjLsLl^VI C«IK t _ 7 Hv i3jj^lLa CjLW. 

UUfcljJt 5j»>J» 

t3 J JiJlLc CjLiLvj iJjjla La L^J tjc_jjJ,l ^-L. 3LoJl t-Jsl miCihiI CjVjLt_a 

4jalf. 4 ILju Cjjhe. La JlIc < 1983 ^Lc CjI_3JL>JI oJJt ^j-a 3 jl>Jj CjIjlj 
Jl-l.Lv. dJi tj-u^>.VIj o^i 1 4ljJ *^^-3 el>. i-dj-u 

jj) V I JjLa-d 4 _j I 4jjU- i SJI Cj^LlLcTJI CIujIj «4_uj_l>JI 4 Lt 311 3jLUI 
«4_La ^jLs 4ll »1 al« II dJjiIj a 3II 
(j.ciijLu 3 JlC 4_ulL. 4luu Cj^Tlc. * 1984 ^LJI ^LlII 

4_jI_Lc Cx_jJjIj . 4_j_jj_L>JI 3jl^_3c3JlI 4 3L> Ul (JmJx j Mir, ^-ol LfcJJic. 

jJuj cLt-o- . I ^ 3t 4 -La ^jl^-tlj CjI ~nf. Jl>-V 4 L^^jw L^ji^Lj 4_l^L>- 
. j_<^3JI I^yz 4ll J^lS tjSK I LiJj_u 14 K Ml cliLiej 4 _jI 

I ^L . / >. Jl>.Gj i is*> 11 j £ U-LJI 4_u_uJ I ^yL. j^Ijuj 4 L < oVl CjIJljj 
J jwp (J-A» 4 L < nVI 4 >JlA (j-«J ♦ 4_uH*JI Cj l^)-4JJ-i IJ J^L>J,I ^1 

4JL^L cjLsL^ i j r A 43»L>4 La ^cj 4<djLuJI 4 >jla (j-LL 3Lp- JjVj 
jjIulII t^L' l>- 4^t_uDlj JjVjJI o JlA Jlij ^jlj 4(j^ (<<ill <_aVT^- lC. ' ^ I «>> Atl 

«((9ciJj-uJI 
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5-jaJI ^1 &jhll 


Jujj Lo Juu ^1 i I 995 (j-ujLa JpiVI 4 j 31 f. 3 jjLj Cj 1 JlJ Jl3Jj 

cO^LJI 15 Luj^ 4» 4_uLL2 Uj_l! 1 2UU1I cmIc.I Loju^. ^ ^Lc. 

^yJLc. 1 ^pJ! djUt_}Vl J_jLlj <j! c 3 Vi a ^ 

d jj <>> r |j_4)) _}^Jl j. j mi j La I jJs t4 _j5j_jj 4j^it_4-o 4 jlL^ 

. ^jcJjJ. 1 <^*3I 3jV <«MI 4 >JlA £)! jcjvjJ,! 4jIj . 1 gj4 
JjVjJI (j V 4-LCLSfc-o tjcjjJLl 3LoJl £)! ^j^jjLlaj^jJ! ^L^1 *JI jl3Hsuj 

Jjt ><M ciJLIj^j t4 -lIc, ,m £)| ^1 £. 4j^j9 

Ijuk cjJl>-j jus tSLpJI cl)' «■*♦ y < ><j IJl^Jj . Luj_aVlj 
. 4Iu^j 3^ 

4_JL5j 4V<lf. I ^ <^> j_ajJ_a-3L?£^-Jui^. 41996 «U < nr. I 7 

^j_a < n j 3f jj />■ -s- 4 _!L£jJI ^j_u_uj 4_l£ ^j-Lc. jj . «L_uLj» 4_t5Ljj-aVl ^ 1 »>> Atl 
BLljv JjVj Lr^ (3^ 4j-u_a a If- CjJl>. 4_jLj l-3-goj La 4 (J*lL».LJI 

CL<_jL^ i4_LL>JI 4_jjL>.| Ljj-u^j 3 jj_us 3L0 JI 4>Jl& ^.Lc. 

JjJLselt]! 4_^L 0 _?c_lc^I t ^ ^Xtl 1 jjt Ij 4^_L_uJ! <_3VT Jiia l-^jSJI 
4 3 Lw 1,1 4 _lIc j-l£- Lr^ aLalaJI Lfcl^_>.l 

. 1984 4-uj_L>JI 4 _j_lL_3JI 

^LjlJI j_j-c ^L^U-aVIj tL5Lj^_al u a-*- <^tl j_4jjJ,l IIla 
4 I 996 (J_41^_<_4l£ I I 3 ( _ jr b LuLUj^J Cjj3^ 4^JjJl1 L-Sj£ ^Ic. 3Lj_>Jl 

(^_4-sa_4-saJtlJLI VI £L^JjlJ! jLt^ L^jJI CUC.1 4-l^-Ic. 4_4^ 4^1 r »l 

4_jL_j t h I^J ^jJI 4t 3 MI*\ H ^_Lc 4_LjjlUI ji5^l 4_<_uljjj 4^1 CjVUc^ 

* (3) J^ 

CjLj^jJI Qj_} 4JJ-Lpe-U 4 _uLUj^_j 4JjLt-a tilI5 ^j! 4 3 j 3->.tlj 

.j-aVl I Jl^j 4.3.U.11I 4 j II CjL^ljVI 4juLl 4J t4_j^jj_aVI 3 Jl%IUI 

4 4 &1 miU J^J- U - U 4 <j 311 ^jLj 4^_iLLaj^xJI ^jJLjlII jJjJ ^j-uz> 

3LpJL> 4_4^L>JI cLiLstjV! 4 juIiU *o^7>jjjVI ^Ull L^_«jl3j I ^^3JI 

<>*3tl 4Jl^j L^j^LcLj CjJj^jI ^_pJI Cjlal mh^VI ^JJjl JJ43 • Lr^ 
3j-^jil 4-J c^JcJI ^JJJ^I J-<kL>o .fJUil LjjLj 4 _j£j^_aV| 

. 1995 ^jLa 22 t 2b>jfcUj! :^ljjkVI (2) 
. 1996 14 .Su^aUJ!-^!I^aVI (3) 
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- 1 * tl l jl_A 

t /4 1^1 ^ t j | jL^j ^_l_cuj I l__3^_t_u ^JLc. t I Lui I 1 JlA (2) ^ I 1 

. jjJu>. <U ^^JLjlII 

t«j^se_uJhj ^jJ1 p £j\_uL^j^_l!I »L.UJ 1 (j-® 

jcjjLlII < ^Via «c*jIj <jbJ» L^>.jjj (((^jlj-c 1 £_uj_ 4» Ij 

tS jj ,>.r Jij-Tv.j t ^ ,V,<1 ( j_c ^ ♦ i . U 11 

. ( jr 3 ^iJj-jj jj-' 3 4 -LlC 4_u^j^ CjLi^_oj 

j-a-iJ-tl ^ i r. 4_3 _jL<_4j 4_ua^_3 IjJJLcI Jl 3 siLalaJI £)1 £j 

J •'*'<£' ^lc (JylLll djj />>♦!! 3 jUL! Ij I (jyjlSC-L^ I 

uS/ ^ VLu^l j^Vl .^jVl ^ SLpJI oLiU 

3Jl_a1 mi 1 ^ <1 Ujj. .tl lJl5cIL1,I ^Ic. JlJ j££jj . 

V mi (8000) Sjhj CjLuI i/rv)!I C(I»miJ jj^_a tiJj-uJI 

. ju>Jj 

jL<-iTh-uL> ' t^s >11 ^jui> I^jl^Ij (jl Ltiajl ^a_jjI »UkU j^-u-uj 
(^jLa-tSLH J-tbeTJI O-p l C1 <- l> - . 4 -L uajl 4 jj) is~tc. .}! j-o ^Lj ciJj-uil CjjJj ^JL^ T l v I 
^j_a 4J 4_ul C«-<-u-Jj ' (jjj_ull ^^1 jJI ^ya jjf 

. ( VjU. 

j~*y***j*‘# 

. 3_*Ja^IL o j-j-c. 4_jtjjj (j-o 4_JI Ljj-jil jJ! n^r i^ll j_«jJJ,I jl!il 
1 3-»- .^.tl <~.UI "j .jJLlII ^L2j^s? i4-i^ Cjjujl dljjVI tliJiILalj 

(j^. «uLj ^jdl 1 al isiLjVl iiiUJIj 4 jL>iI! 

u 3Lp" (jr^- (J^- 3 CT^i 
i LljjjjLJI^ 4-ul /^ntl 3jLc.l^ ( _ y 3 ij^jJJ. 1 (jlSLo (jl^J 

j ^LoJLxJI ^ ' "J 

Daniel) «(j_jjLJ^>. i J_L_j_il_i)) Li_ul_Lll SJL^j ^.1 (jl 
<_3_<iiSLl! ! ^jl JjJLc.I i(Goldin 

. 1996 j 1 *~i > .1 IS .ib^ALUI-flj^Vl 3ju^>. : s ,j; ac^lj(4) 

. 1996 ..l->, „e- 1 |6 t 4j^_ALdJ!-jj^aJLl 4lre-a : ,j \ j ,^\ I ^isu Ju^se-a (5) 
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?\ ■'* ^3 ^ ^ ■ P Ji3 ' 11 C) j" 'J(J_U)> jj-ujj^J! O' ^-ll^-*-ll <L>.J)J 

iL^jjjiVl SjOeill OjLjVjJI 4j^lc.Li Ii_al fji^. j-£La g I .Ij ji^ir 

,3-slui ojhiK^vij otau^i js^ ajuai a^u^i o>u ^ji 3 o,l^Vi 


.(jjSUI (^,3 (j£Lol (jr^ SLpJI (j^. <->■»■ jtl Oil a\->- J1 c’s" i nV 

^JLiJl^o J)j < 1 i ^ jjl c_3Jl^J 1 tdj<i mij i J^Lj ^ 1 Jl^jj 

w- 1 * 1 oL^I <-La J-J-& <—31 Jl^Iu_u l_J id^yu^J)) JjL-oJI ^.o-UjJI 4 r ul^J 

.2019 ^Li jcjjJL! 

Jj (jdjSLjj-dV! ^L^JjlII ^jJ j gjLiJI (j-Aj ciJjj j^Ijj 

I Jl^j ((qj-Ul!^)) ^JL*JI »1 ^Ir.j 

jjL>o 4 -lLc. £)1£j . 3juJ_>JI 4_ulitI(jVI 4H£^_*J, Jl£.J jL^c j-Aj 

^j-C. i j-A 4—L^-A I I (jiolJ-ll Lfc^-UJU 4 J^LtaJLl ^j-4 

2uJLjVl 3 jjjJ! oIjl^Ij c-jUjVI Ji« .^jVl £jU* BL^Jt 

.(^uSLj^-oVI ^.cl uid J_u3 jj 3 ^y-lc. jL>JI l_3^L>JIj 4 Lu^LjI (J7 ^ 
^<7^ „M1 ^IJjI (Jli-$j 4^_uJ,l (-^LtuS^VI Ijla^ j^LcJc^cLJI (jl^j 

((L^UJ!)) 4_JL£j (j m jSj ^Lol 4^-jju-o 

4j^ie_4-i3 4 ♦ t*>4 Ji-lju . i—Sl mm^VI ^1 ^Lusjj ^jjJlIII 

(1,9) JuJlscILII <L».j ^yic j| 4^\_al^>.ji-t^ L^jjj JjSj 4dj_uu-o 


(j-uIoLLlJ 3 j- 4J 1 ^ Jjj-j Vj 4cJlJjL?cIl]Lj ^^JLc 1 m»J ^.1 

^j-o tU n mi tiJ^_LJ j-aC. 5^ir t^ll 4>Juk ^ 4^1 ajVI 4 o '1 c ^_tC t5j_o^ 
. (A. L. H-84001) (84001 -_a .J .?) ^jJI c^S <Jii^> Ssj 4^UcJI 

j-jl-l£ ^Jlj-sd 4 1_4_u1_LJ I 4JL^j jh.ij 4_j (jl^J 

d) Lulu LufoJ JUi> i—OO-t ^^_*_^IL<_4jJ, I ^JlIj t ^ ^ ( -^1 ! | ^_4_J^_1, I <--^ 1_>J I 

4 4 4_jL^ 4 Ij- iIL a U-4i<: llA (jjej)) '.(Jl^ LoJUu ‘U_g£> ojl*tl 

t _ y 3 Oul^ 3Li_>Jl ^jl Jl^QJl t _ r !l Lj_ia_Zi ^jl i43j mi a 4j mijT^j 


.«^jj_U 0 ^ 3 ^ Cr^- 23^>-jja 1 L 0 




4_iJI (J_lss_j 3 La Jj i.-iLfl3j ii-y i^ill j_«jJJLl ( _ y 3 iiiJj_Lil! 3 
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4_j^jj_aVl CjL*_aL>JI ^Jl>.I »1 aif. j_a <&jLauo 4« L_uL<JI )i <UL£j ^LJlC. 
c« < m jt ' djj 4- >-^,11 2 • U3tl &jjb (jf .« Jjj^jLL_u)) 4_*_aLv 

4_Ajj_al 4_j_alc l-£\ miCi i «1 4I1aj <Ltic * (Meteorite) eiJj_u IjLoj ^j-a 

* (Antarctica) LSLlTl^j 1_1j I 3l a < mU 4_uj_L>J! S Jl^&TlU 3jLoJ1 juLv 
C-i-l 3jj . (Allan Hills) «jJLufc (j-lU jl «(j^T <JL^>.)) ^-*-uL> <—3 j-*j 4 4?U'<a 

. 1984 ^Lc * LaLc. j 4Ldj«tiII jjIulII 

^jlsc-uj (j-°3 J^La tt-1 mi <Ul 4(-dj-uJI LIJLlJ ^ aU tl <?tl 

^- T l jv 44_I_(_u (jj-JLa (16) j <» LaJuu 4 4_u_u L_aJ! (13) 4 jLj jJu9 

4 4 J V l I /> / »■ 

J_La 4 < _pDjVI ijr Lc U 3 < m 4_j£)_jj djJtj-sa] ^JjG ^j_a L>^ ^ tilJi 

^j_a (jy^- 1 L* ^, --J La^Ii^l Laj ♦ ^_u_ail (_sVT 4 ?Jlaj *-/ <>» 3 ^ a 

4 I L£j_u j, miT. <j_a j_Aj . jLjcjxV! 4>JlA JlLa 

c^lLJ! cGl£ 4« L^ulJil»UJ! SjJUl 

4_Ij! 4cdj-ti]| Ju IJl 3 »1 aUti (jl w v ^lc. 

J ts\ 4 c Lg_u£jJ JS-Ju c<\^^u^c. CjLI^ ^ jr Lc 4_uJu_a 

4_uL£^_i ^j_a Cjj^Lj t dj I oJJb Qjfi *3 <j I I ^j-aj 

44J^i 03^ 3 ' 6 C^ 1 

j^ie_4-o (j_a Lajl^ ciij-illl (j! £t>.^J,l 4 jLj IaLaJL*JI c_jjJLjjLjj 
( jr\j _}4 _jjJl*JlIj 4jjLa- t SU' JjJLstHll CjjL^I C1<- l> . . 

CjL ajl*Js \ j-a 4tjJj_uJI (j_a CjJlS-I CjLLuII ^j) I 

. ^ ^ 1976 ^Lc (jj£ LlSJLLsI (jGlil«2 j I )> ^ "> >j ^ «>■ ^j_a c^GILt^l 

4_j_j4_j_>.J_ jJL^lj| i^Vi a g.1 alr„ c h^c. J£j 

2j rr ^-1 a jj_se-<-g3 ^_a 4cii^jJj| ^j_a CjJl^»I CjL-LlC. 4jji_a_a ^Ic. 

CjLljL^LII (JrU Ij^U^ L^jUG (jJLufc (jl IjJl> 4^ ^rtlni (jyic 3jlJ_a 

4ciJj_iI]l J^.1^ (MicroscopicOrganisms) «4_tL>J! 2bjL>.VI))4 jj^>JLI 
JL JjGJI ^ ^a- U JI cillj (j\£& ^ ic Cj1^jJL>JUj 

. Jl uu JI ^ La ^JJ ^ (jT ic C-ul^ SLpJI 

. 1996 nt*> (nf. I 16 tL5JI-I 4_Lje_a : ^jlj) «4^tl Sasz-a (6) 
.yLJI ^Ul (*) 
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l *_LLj9 ^Ldj juTuu V t 4Tl-l<u^ I ^-£-j /t /* ,^Xfl lju& ^j| g.LJjtj 1 JiSl 

VciljoUl ^> 1 ^! oV *gj>X! ^ 3L^J! 

4 ( J_J_S JlliJtj CjLsfcjVt ^,-1 j ^LutJJ . LoL^J ^-iC. (Jlj-J 

• (j-a 4_3_>. V Cj^L>.j Lfejl ^j- 4 JljV 4 4_j^Lc3} CjI-LlC JoIj 

jJb If. I git II (j-O ^LL ^1 1JJU lisl mhSVI Ijufc J »>s Atl 

4_j$L4_j£JI JJUtlll fjs ^1 <^vVl (Richard Zare) «jtj jjLiluj)) jjuSjJI 
4_A_ti/L_j J-4-JLJ 4 jL*JJ L_4jL_uj>. IjL^>. ^ jiielu_ul Ju9j .« Jjj^jtL-o» 4_*_aL>. ( jr 3 
i—^l mm^V 4(Mass Spectrometer) «JlSLJI t ^oLj^ <—jj_dJI 

iill£ul <(P. A. H.) «_d> .1 . c_n> ^_<_uL L gif. l-£jju 3 jLo cliLojo. 

.(Polycyclic Aromatic Hydrocarbons) «ju^jjlSjjjuLfc tlLuLajj? 
Luaj! Jojjj 4(c_jLl^JI) 4 JjujJI dijj) O'* 3jU! 4>JlA 

CjL l-S^ll' ^_5EOUJ J.Uo ^luJ .ciijLuil CjLljS^j 

3j-5t_uaJl (_a . I.<_j) 3jLi ju&lj-tiuil (jl»4 _!j_3j «jlj» ’^\)- Le ^ 

4 4j i t^><711 4 -lLc. U_4 j&\ L^jI Ju>.j 484001 ^9jJi d>li 4uSj«iill 

Ijjs ( j-4!-lIj 4^_jj_U c_*S$S 4_g_iLj3 L$j| ^]| jjlJmj La I Jl&j . l^jlf. clt. L> . 

. (8 W*i ^ jULl^i 

(_& . I .c_j) 3jLo jjl aSOJI 4o-l_>. <jaIc».LJI ^jsLL ^jlS JlSJj 

3^U1 0JlA jSjul IjJaJj . 4 _l>. CjLuLS docTu JlS 4tiJj_uil t _ ;r 3 

t—JjSL-tij^SLua cl o u L^-L<a CjL L lC (jjJj IjloJ 4 4jjjSLII ^jjSLII c!jLlj_l>. 

f\ J>j) mi Hj ^Lua_j_jJI 4jt_ihjJ! uLa^-oJI IjJl>.^ . JuLelcII ^j^TSLlII 

L-AjI L> 41 4_jL*_U 4 clsljjlij (j_« cJdG j 44_LjjSJlI CjL_uoJI J-lC. 

ciJJLj l-lS Ju>- 4 1 miIj . (100 j 10) 

*0j-Z^se~LA LUj L^jI cl>^ < n4 4-uojVl clsL^uoJI 
^-4 -uLj 4_^^_*_U JljJoJI diLSjua J!L« ^jLlII (jl Lgif. <_dj^jtXlj 

. c_j) 3 iLj ^Tuj 4 (Pyrrhotite) «ci4_uj^_u)> j (Magnetite) ((Ct-u-cvLa)) 

J CjIj^ILJI Lt_c3lj ^jlS (jSJ 4 4 jj) is~>C. ^_cC jjl ^ jj- 4 (*-A . I 
. 1996 ji«~y,i 18 ^1IjJkVl :c«jiac^lj (7) 
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LaL^j 4-nToJ 1 ^ <>.• \ (j&lj t^JK miVI 4_L»ila d<jl^ c£lj_uJI 

. Lj^T^-Jl dilj-ks L^jL^ jl (_yk L^pSLJl ^yC. ^Toj La JlLa 

j-xudjUI 4djDj^p£LJ^M ^ Mil J 4 »*n nj t_j i nj)j£-iA i <d ^_i cilljJj 

. jLsul 4j^Ij dllli jj-i-o i jlji,l Ji-I J 4JLl3 jJI «4j^IL<5jjLl1I)) (J-u^LallJI 

<±x_5t_JI (juuSj (David Mckey) ((^kLa jlAIjd ^JL*Jt Ju9j 

djL*_o_*dJI i—SIjjv JulC. L&Jo-j CjLlj-l>. L;r k j£j 4 jI «>^tl ^_4jJJ,| 

djL.L-1-L--V- ^j-c a <? I ~ V a c-ij) ‘s < njj-SLJ.1 d<_>J L$jf t .4 _u^jj£JI 

c--<- u ljI ^j_c 4 f t. u k ( jr lc. d<jl^ d<- t> . . JljJl>JI diLuju^ J I ((d^jLU-^m » 

i^p-cjjD (20) j>jjl». La^ju-soI ^jl£j. 3jjJuLuuq daLiL^j dilj 4 <lJ jls 

j j < <\£i~ Ijjk* ^ 0 3^ UA ^3 4j I <(^I^La)) (—sLdslj (200) ^1 y .». 

Ij^ < «i *4 ^-3 _l£J SlJuw dJs 4 4 uj^JlII di Ij) j) 1111 1 oJJb 

J*\ nil Jdc 4 jL) dUj (J-aJ-U-c diLi^^ji, Sj^se^dLa bLtL) L^jLi 

LjLpJ dijusej LeS t4_o_d jJI *Lp*VI oJJb L^_Lu Clulld.I 4 4_u I c- < < u I JjJ I 

.^ l * ) (Amber) jjLoj^SUI cjLp. Jilj ^Ij-i^J! jf LpS^I 

(jl tcLt^t_jJI o°-^J «e£l£k» j-dsj! i^W j^jJi.1 

daUk^Lj 4 L £jj>J dfly | ^kjul ^Jt^. 4« L_uLlil» ^Uk. 4 jju_u ^Jl!I 

(J »M I »1 4 UII 4_jil (J-t-£3JJ Lc (j Ij . L^ijj ^ Cr^ < llrt" J_t_tu2j 

^ I ^ SLjL>» JUl-ulUU ‘ > » << ^| J.J Mil 4jL>aIoc_43 JjVjJI t I 

Ij_L^> datjLjSOjt £j~a Juj-a ^yj| «L>.L>. j-oVI .^jjJ,I 

* U-^I 

i«(jjd_Ld£)) ^ jy ^J^_xaVl ^j_u_u^JI dlL^tJ^_uaJj £nr <^tl Jlaj 

4^-jLLi (j_c «LoiLLil» 4 JI£j »1 <a k. 4_jJI Uj 4jLHbl l_^_L^ (_^-ll 

. 4_lU_*JI JIjl^VI JijJij dujlij 

4_ua^LcVI 2bkjJI t3jL^J-o j_t£. L^jLj dkt-oj ^jLllII 
julaIc. ci>Lid£V! Jk cifliM t jLuU Jk 4 U^lji^l ^>^.1 

da>L>JLlj 4 4_tlL»JI < h^f ,jj4 j_u^4_tk dkk Jlo^ 4ciili^£. ^Lda^j .3 jIjVI 
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jxVI Lfcjo-stx lJi-usj Ju9j . (Science) «(J_iujL_u)) ^JLsex L^x-Al (jAj i^j^jja'SH 
.«£$! ^ Lr ui ju£l 4_jJ» 

t(jr\£u 4 jlxL>. o_x «^Jj ^lj» *Li Lx tJLit^VI JjJj (j-^J 

O^LcI Ij-C^_<_a3 O^L>*VI <ji» Lt^jJ^-OtlJ ^jjJI J^jji.1 ^ 

JUX JCjjJJ (jyic- 4_ul J_J dLo* tiJLLA (jl Mil I £jA (J_u_jjj . t—Si MH^Vl 

LjLxj (j Li ^j>_>o t i4 _uLuL>JI 4-15LJLU ^£LI . 4_u_u ou}L> 4 j^Lj ox^-^I 

C< < Mjt L^jIj . jcJjJ,l {jA Cj*L>- t(jJj_uJI CjJuxj ijy I(il dLpJI ^-u^LlC 

. <(uLaJL-u O.o. o-^jVI 2Lo* ^j^dLuu cdj-tiil CjjJj 4j^_uj 

oJlA JlLo <Lcl5l qj-iSLjxVI _ilu£.l Jui])) : ^->*1 ^-ILc JL^j 

^JlC. ciU5 Juu CuTa t^JL*JI ^lc 4 ui AjU jiLuVl 

Cjj_5c_jJI J_^_*_x o-lJLxLjlJI £jA x_AJl>.| J)lf. Jui^ ^j_o^JI cULlJI Lxl 

1 4 I 4 ~ -N-lI CjLLsI^LLS^I ^j_c Jl».|j <—3l mh^VI Ijufc oj» : <Ujxj 4_ujSJI 
£ja ^J^Lxx q-L *\ <b_ulj_}j £c_jj-ll 4_i_utjJu3 * LAjI 4_ua_uij ^JLxILvl 

o\_j£LjjxVI ^-a ^UIaJI Vj . LLal^ C^aJ <4_L4 dSjJJ 

dsl mi 1 4_3c_LLj (jl o-5Lx-> ttiJj—uJI 4 jj) <^r. CjIu£j*x <jI 

tl)' o- V! -^ 4jf or^ lL ^' o-*J dL^JI ^>.J J^AJ 

1 n (jA ^1 j_«_u I JlA 4_Lq J_uaAjl (^jJI (jLSLi,! toufclj^ Jcv^3 

S JJ , >. » U j'jJ,' Q-L ♦ < 05^ ^ IjLlj . 4 jj-X^ JlJV. ' o_4 j' i^LuaXJ ^CJj-U 

cr^! 4 T (l > .j <U (-<fllr, 

c_jjJLjjVIj ^ Jl_Lj tLr £Ljj»xV! <-^l K *v Ml U Q>I * ) u i>> <aj 

Lr^ CjLc j-Ls j_U JjLO (j^ja^\ ^yjl 4 m < till 

QJJ^JQX VI »1 gUtl Lx JlIc . «4j^L>. o^- I 995 o <1 U ( Ilf. I 

j)5LtTu.c-LuL^-Lu-u Lx-Lta tSj-^LLail pi .l^Vl ^yc. ^^ic. ja ~*jx 
51947 ^Lc j_Lc 4 _j I j)*w Ij t<>j)U^tl ^ jy SLjj-cVI ^\-lm {ja o^jLjI^ oi 

0_j_La_I! Lux c-u^-C ^jj-LaTu Q-A-tSLjxVI g.L xIaJI £ja 

t^JLuiil I Jufc 4_3t_u3 (J^>- 2j-u^ ^L^xlu-ul CjLo^Lc. bJLuk Cxjl^ JlxS . ^'juUaJI 

)4-Lt-u 48 Jl*j VI 4_Lc (^Jiil 
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.(60 ^) 1996 4l^c :<jLuui ju^ (9) 








<j_43 2 31 -»- ,-^tl i~. ,'ss a (JjllOJ 

1 ^ «>> • ^ Jj \ U >\\j . ^^j^aVI l^Luu^VI 4_5c_u3 (jr ^ t*K mhII (j-C. j-uu t4 -L^L<-u I 

( jSUj ^JlII (jyJJjjVl jjjJI JLai:[j t^LaJI ^LLajj-jJI jjjJI J-aL>0 j*\ < mj 

♦ LjjLjua ^jjSj (jl 

: JJ->- 453LtTu.t' 4lfu_4jVI jjbfc_a dijl£j 

ciJjLj-LlLa ^j-c ^ji ^ I c- ^_LdL^ 3_jJ_} cdLLA ^j-a-J - 

53j-u£ (jy J*.jL>Jl »1 t^rtll (j-a 1 -Ajjl <<-^i 43 
4JbjlaJI *L<jI ciJj-uJI 4_ul JuJI SLpJI h a JS^IL^o I5LX - 

d -a- U , n ( J_JL^>*J 4<_dj»J_) ^ I L$J ySjJU J (_pJI 4_J_11_*JI 
SjjljILxVI ch* 3ljJil VI 4_La Vj tJ^lSLIL 

JdLSJLII ^ I ^ LcLc (10) Jljlj VI l^LIi^VI q-c. llili - 

S^j-L^JI ( rttl Jl lL> . (j-c (jJ^-J-tJ! 

$:!_«^-Llj^JI» c-<-i£j-jJ' 4_^ju 3 4_uaJiij ^^y^Ljj-aVI c^Lju^VI ^jl - 

4 L^j 4_i^L>JI (D. N. A.) « I .£) . J» 4_jJjIj^1I Zj 3 <~itl ciib 44_o_t3jJI 

SJLp. -SjJtu J^Vl V u l>. 

^^JLc CjJijJ CjLLjJLljJI (j-4 J-U-U dJLufc 4 ( JIa^VI -}j-}j C_xjL>. 

( n (j^£- 1 ?a 1 <^nn Jijjj . 4_aLai]l CjI j miIIj 4 $. La.l*JI yc* 4 r Mill 

.l-sU^V! UjlSt ^1 2u^i]| Suu^JI ^ JJjQjl 
4_*_aL>. ^^JLUI (Carl Sagan) «(jL>.L 4 _u <Jjl£» ^JL*-!I J12 

ijr ^ Jj-j>o 4 U 4? \ Qj) S!" i ii ,<3 > 4^_jLuJ! 4>juk t** < 4 ? <7 *>.j llil»: (_^LtuSi'VL L?r «<a 

c_x£j^ ^yJLc, ‘ C 4-4-44-J SLpJl ^j| ^yJI ^-L4-~UJ L^jV 4 tUj-UU-j} I ^CjJ lj 

JlSJ , J ♦ U ^jj^LII ^L>.jl Jj 4 4 J 4 M4 Mill 4-43J)t^UI yA JL>.|j 

4_lc. i-Lt-saJ I jLj-sVl L^lL-3111 4j<^*>jVI 3 jilU lj>j) ^yS^jJI ^JLftJl I y&yc. 

J^Jj (j! ^ ^ < 43 Lj| ^jL>*JJ 4 MmU »1 4 U H 4j3LajJL^ (500) ^lijjl ^j-43 

J-j| ^ I ^ J • 4-43 JlC. ^j_43 l_Ll£~^£~ ^ylc. 3Lp- ^ I Jjjvj Jj_uajl 4? Jl_A 3 -L^> LtTu-43 ^j_43 
3Lp- Jjv^j it ^L<3_?e_uo ^jLuu L_3_^c_ui^JI C.<Jv^->- t^_L3J,l (^Jl^IJI I_LA 

5«4>jVI 

^3 dll mm L 4JJ SL^sJI jjl tSj*' *.' “—mi*i^VI mi "11 l-2jj 
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(10) Time: August 19. 1966, P45. 





gjjAJI ijlc SLp 


Cj j^-C. £j IIj ^ t-^>,., rj_a U CxjI^ La Jilc i*j ~*- »>^tl ^ ,", ^Ajlj 

cJajJI tilli *.(jL>»l-<-o JLa *4 -ujj (j^_JL 3,6 JjaVI (_^lc £JLj 

Cjlj-LStJJ jL^jI 4-lIc »(jVl 4 -lIc. Jjk L^_4 4_>^1 dj Ij t L&J J^l jjjJ.1 

3l_LJV. 3L_jj_J £_j9j_J_J (j| 4-S I cilij . diLU-p^i L^j! L<J_3JJ 

.((j^J.1 (jlc. 

^_jJJ » fJL*JI «L_uLj)) 4 JI£j CjlC.1 iLtiajI c£]j)< Mill (_^lc JjJI A 

4_j^.jJj_lj>JI jj) ♦ fl LcwjJ^aj ^ (William Schopf) 

Lr ic 4_ajJiJi]l dLpJI ( j-C CjLtj| aJ ^JlIIj iLujjjLjil^ 4_*_aL>. 4_ajJui]l 
i2jULc.jVI (jl» :5^j^Mill ^jU-Lu 4_IjJLa lj^£La i4jI ^_j lL p=jVt 

SLo. aLc.j| (jl j-jjc. I Lilj . 4 jjLc. j_k CidLul f^i\ ^Liad i4j-jl-*J! j_k 
1 .11— ' jjl I /3~w. (j-oj i ( _ |r Lism jl LJLa. 

SJjjjlaj 4 j!j JljI 4jI j-Ua!_jJI jjjsj .((dLc.j'i?! ! jLA 3juLjJ, Sj-jLc. j-k clidLjl 

UrJs I d~.l|j J-^liiiJI jjlo :<djdj u a If . jkOj tiili i_3JjIj 

3ji^>.jJ,! lLUj £ya iTjIjJ.1 lIjILo S »<I } t"t »" A t _ 7 _ij^3£LlV! t _(Mj^SLiXI 

I g 1^1 -a- q jl id^Lak Igljlad i 1 « i.ot i. ijtcj 3JLi3a]! jjjs (_ 3 -Aj tyk. 

♦« l_$_Lu Cj Lc. lj-£ Jl>.jj V La-Lu 1 L^liw | J ^j_a 
<jh Jukij-tioJ! <>juk <jl t^jlcl oJuk ^Luj 

*l^L>JI ^_LaJI (J-ILa 4_j_»JuiLa <-»< oljj ^j_a ^j_u_J ((LjjLlII)) »1 air. ^Tj La 

<LjJI Jj-sdjj La (jylc. luJL^a Ltisljll^.1 ^JLaJI ! Juk (J^e^u I 

(jl 4 _jJjI 4_j_a-l_*JI ^jbl^l>.| ^_udj|j i L-ullII 4 JI£j aLalc 

jj_a Lj jL-i_a i4_S_^l j_U_j ciUj ^ lr. « L_uLl 1I » juJLa < Jl£j 

CjI-LlC. J ♦"( 1 11 a 4ulj . 1^ <a ^J^tUJI jjk i^uLtlll oJJt ^j^LcI 

. (l i) 4j > ^I ^ oJjLkJ ciUi jL^j ,pj| 4-jibtJI (jJI 3>i^JI (> 

1 (Everett Gibson) «q j , „ jj->. ojj_i^I» JLa 4 SL 3 j_ix»3 
i3j_iiLU 4 _ljji_ijj_II 3jj) <■—itl (_jk I 3l« a al i>i 3tl (jj i n I j^j^a (_y3 
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.JaLuJI ^1^(11) 







<j_a 0,01 L^la JlJj_j V c_4_uIjVI 4-nfuJ 1 ^ j q fc>~ CxjI^ 

£)^1] Cjl_*_aJ>0 L^jf 4 jjJlU J-JlC. LA*^-! J L^jlj .£)L_ujV! 3^ 9 UI J. L>a 
: 4_u I Jl_J I 3LoJ 1 <j_a 

/ a 1 ♦ U11 3 JljLg ^ylc \ $"<•<>> a a ^yj| 3 jj .^tl CjJl>.| La Jl-Ll » 

.«$<>JlA jj^rtSLJI <j_a ^1 :4JjLs L^^J-LcwjJ^uJI 4 1^1 is-i V~ 1, 

&*j** 3,ilhjjd 4AtfU 

1 1996 j. x a 4 j-j Jjl tjj) ^ mi ‘tO-^ La jjj-a ^-*4 

^_$_j I i 4_lSx_ 1_I,I 4_j_a_L*J! 4 _ul^>J1 ^LClvI tj* j < 1 Ujj. , \ 1 »1 aUtl t^ya L_a_ui] 
i C, ^Ii_j_JLJ (jfcJ!) djlj,iTL>J 1 L>^ <“< 3 mi^ CjL_uIjJ> 

{j[£ L^_4 \j^ CjJl>.| 4_i-Laj 3 j_j_ 3 cr^J «^Lc- <—3Jl 600 « •• 

.(84001- _A . c_j . l) Ld>jJJl ^ i c. jLs aL^-dJI »1 air, 

Lj3l£ ^l-luo i j-aVt • Jjjd! ^--t-a->- »1 aUH 3L>»L3-a 4Jj_L4J <-LLLi 0^3 

^ ^ (j^SLj^_aVl ^ji^.1 La JlLc. i( jl_c.j1 Jj^j?e_a 4 <h £)l jwn La Jo^Qj 

C-l-St-U^t I 4^g 3 Ml^ (J^>* jf I UjIjI ( jy I<JI LdJ)^ Mill £)!j 4jj)g Ml 

oU -iLaJLcVl £)}» : j~a3jJLl lj_A ^yjLLaj^jJI Ji3jJI ^j-u-uj JLaj . 

4 J C< mi j I J-A 1 14 j \c. 3Lp* 4 j- 3_L jJI Jlo*jJI 

.« 4_l£ 1 J_u^a_a 

cdjLjJJI Ju>.V M_LL>o 4 jI t^^LLajj-tJI (Jjj-aJI j) ts>C, £jjl&3 

Ll>j_a-C 4 jj_Ljv 4_t^ Jl>.4CjLjj_<L>. (j_a 4_LLI Ju Laj «**<U3 m( ^yllJI 

J (jL^ ^y_aJaLJu-i 1_AJ>c-t-n-u . 4_L_u Q^jJLa I 6 ^j_a i_j^_3j 
ciij—LJ ^ \ c, J-jJLstlJ! ^yuJu jj£ Jl^ ^^LLaJj-JI jJjj-aJI .tiJj_uJI ^ 1 n^v 

4 JL- 0 Ij_a ^-43^ ^ ' “ 3 1 4_5e_u_(J! ^Jl (J-lso 

^Lc jLLa ^yjl Ujj-J' c 3^11 (jyS ulaj)3^- a LaJlxI ‘■^j ->-' ^djLu 3ji c ^_yic. 
< 4_La 1 Jl>.jjj * 191 I ^Lc j <-^ A (33^ 1 L*3,„ j^Vlj * 1913 

. LLsjI 

ciJj)^ mi11 CjLjL^_4_4j cdljj t J^j-a 4 _lLu 4jcj^_ll ^£. 3Lpdl j-al ^-l<^> 1 I jSLfcj 
^Lal ^aJL»JI L^-jj-aVI al ai»tl CjLstjlj 1 CjjI^ i 

Qj)*>)aj 4 ^jjJ,I Mil Jaj>o L)Lj 43jljJl>. 4 3j3^ 
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gjjAJI ijlc SLp J*J* 


0.54^ cl 


a La t4jJu>* 


JtftJIfefU 

i 1996 .. L> , „ A I ^ A tl j_4a_jJJ,| LkjLl 4 3 <^>LlH IJl^j ^aJ 

J^Llj Jlj>. 3jL>. uoJLlu 1 <jLp*Vl vLal t JI ^jrU ^LSJJI Ju>*lj 

* ^LlJJ 1 

1 $ <<o •> 4 <_y_3 4-^jl mi a 11 itijj_j_Lll 4jaUll J^L>JLI < 

jj_aV! ^a mi . al.}j_<_u]t 4 i mij La L^J ^j_usl 4 jI Jl> t L^JLL>u j 

Qj 1^1 1997 (_>«jLa 28 (_^-aJLc j-ajJ-a jJic. jj_3j jJi^ 

3j-al>UI CjLaj) \ t 11 ^j_ojl JljJ LjjvjJ^jj>JI (j-A ts~i i^t V~U ( j-c i 3j3f 

iLbtj (30) j_a3JJLl Ijla .(84001) L_3_u-saJ,l t£!j_ill! Cj^LiL>o 
.(- dj-tlll (jyl 9 3Ll>JI j-Al to a 1^ i? a /65 Jul 

«C.l-lTl-Lv.L a» /a-t^Lj 4_3j)j_*J,l JljJ_>J! C_sL5j_a £)Lj aLcjVl 

^\It>.LJI ^LL j-tluj ^s 3LpJl CjWj jj_a 4 JVj juu * (Magnetite) 

I1. 1996 j.ja t mjj ^ Lbt_j (John Bradly) o>>* )) ^LjlII <L_uLj_j 

. ^jL «>% a 4-LlA (_ylc. ((C.t-u-LvU.1)) (ji 4_tb 

CjLlj^LjJI £>JJb (JlLaj . 4 _jj jjJL>» oj^us jUla ^jL-t^aJI \ <j'j 

Lh l£L 3 ^yk. L_u L^j . l^_>d 1 3 j_i ju-o 4_u l£j_J I lUj Lk^_3J I 

(800 j 500) (jrA_j 3 jIjj>. cjL>.jj JlIc. oj« 4_Lcj^_1I c>-u-L%.LH » cjLjSLa 


(j-a (John Kerridge) «£Jlj^£ u^-^jL*-JJ aLaJLdl ( jSJ 

jj-t-^3 ^j-a 3jj_us ^ I JlA (JlLa *. (Jj-3j Lujj_ojJI^ 4_*_aLv. 

. tie. 1 3 ,It j_a-u^j (j! 3L_>J! 

^ JlaajI I j-ajJJLl ^ aLaJLJI (j^-» <—JUJI ^IjJI j_t£ 

^A_L^jj-aVI (jAJjLa.i5Lll aLa-L-U j-a^Jpa i4_dl Lj_iliI ^jJlj 1997 ^j-ojLa 
3l_u>JI (jl Cjl^-a-iJ^a 3 jlc « j^5v-<-u-ll.i.ij ^jL^i)) jl 3 x j I 

.4j3j3^j 3Ji£j_a t<jJ^_uJl 

'-2 ' "^ 4je-usljil CjLj^JJ jLT £)p3 ^a3 


c, February 







. Ljj.uSLJI 4-ujla £j jj I 4_5£_uj CjJlJv 4_jLj VI 
l_&3 j <LlLl1Ij 4ciJj-uJI 3LoJl JjVj fiGL^ ciUjJ 

: <^LU1 ^U! ^ 


JSJI 

jilfeli 


** u! J5^J 

*j*j J 0j5y 


,u* yu ijJ-\ 

^s4yty/t 


V*/ oLT^ >j*j 

gJI cVj<il oUIjWVI 

Oli <M-1 ^ 

(Carbon ates) 

jjsn-A)l (3 C-H--J 



•^'VT/Cr* 




oSuf~.fl- djijb i 


^ ^ ^ >»* ■»- 

<¥ 1 ^ 

^ llsji 

DjSi % t isjjS^. l*Ui 


"' ''' ‘ l: 

o' 

tf** *^- 

(Nanofossils) 

•^V 1 

-VjI» 


•s-WW' 

U-l tjjjiOl ^ 


^OjS^.ajJu 


^,lil oyll* 



(Magnetite Crystals) 

A* yip Sjlj- oWj. 

•¥*« 1 **^ 








S*SLi yj . ijJ-l 

J^Lil J-U J 



Ofi dJJJJj J J-sUil 

.u-1 *grts 

( P. A. Hj ( _»«! iv) 

lit J^Al 



•u>>> 
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M(~< tl 4_La->. £y*JLs3 £-ljI 3 JlC Ci (if. I 

ijr -3 « \ (_u 1 J)) _J 3 TT I^t ti Jl_*_j C^2JLLa_jl 

.^jL_uJI c_»LjJ1 4_JI Ljj_tl/1 11996 ..t^>, ,.A i 

42>UJ! ^ <*Uj> ^ J*Luuj *lj?l ^ ji>f 

^ ^ gUti 1 JlA (j\j 4_uL>JI 

JU>J! ^JLta 41? ii-v ^ jJI j-uSLII ^Lstlll tj-uL^s 
c^S «£jjM ^ 3Ll>J!» <e^Vl <^1 

j II» (Endless Day) «^b _I_ j! » ^__^l 

<>jl_a J I »j (jL£-^ L«l .((^-SL^j^U! 

cxj».j (^ljJ! 3 jLjI (j-« L^jLj i«4 jl3j-3J I 

4JL-sai jJL tCjl <s> ^yz Juj_4 Jlusj (jrtJjj < <iU 

. ^cjjJ. 1 t—3 LtfoS^Ti-<-u I 

(jj) \ t<~> 1jj IjjI^ »1 gUli 

qLuljVI uLaj— l-A j-jjLLl<-u lHjLLL>. tijr La_>J| 

6-C- 0 3 *a- t l O-^ cr^- 

.CjIj_u_u 3Jlju . 1996 ^a Ia-< ai.C f . tiJj_uJI 

JLbb» ^ *JLMI C>J 

i 1995 j ui mj j «L_ul_Ltl» 4 _H£j ^j-u_uj «£)jJlJ 
l-$\ mX"! < >iV 4_tL5jJI 4_La_>J C^>j CjbLSill ^-b. 
J<^>4l ^j-oLtJI ^)l» :4_Ijja jjk 4 _uj5LII 

tj) 3 Vi JlS gLiAdJI La 
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V £)l . Julj J a t 4 -lIc. J^Ij! Vj ^_lC I Jl& 

4 » LjaiJI CjL^j-A (j-* < mI ijr Lc. Jl^IL»J 3~J , ^ mi 3 ?TI mmII ^JLc dJi 

jLji (^JlJI ^-<3-gr—JI jj)g mi 4.^-u-ti t I Ijufc 

i .r '\i11 jl^JI (_ 1 1tL<_ui ^ja ^UIaJI dj^-<_u^-i 4_&jj .^\S[SL(fu^JLI 
4 SJluj (j^J JlS t4 j ^1 ♦ II Cjlcjj-tii.1 CjI j)UV*4 . JjJLaJlj c_j 1 L> 
L^lju^l Lg-J-a *i_£j»>*Vt j3l 4 3l*w J-usl^luj 41 < m <n ^llL>oj 
£)I 4£__uaJ?eJJ j I j£k-Aj * 1 3^ > <■ ^IlII CjI^-L a_><JI 4_42_3_>u Lc ^J-C. 

tJjjJsD (Jj^U ‘2019 ^Lc 4_jlc (jLtajVI Js3£_ufc J_>iJ ^jJI 4^JjJ,l ^1 


£djii td^Jf 

4 I <rolj_a 3 jj^_Cj ^^yJI d-^Iul Jl£ ijcj^J,! £-jJl_lI 4_j£Ljj_«^M - UU-^.tl d-il^ 
(Armada) Jjla_<_ul l^l^lj^ ^jl 3^*1 (j^-taJI O “ *4^1 miCi i »l 

L^-La ^JjVI ^jX\ 3MIdI ^-J Jl3j ♦ 3ji Mir. LfcJJiC t4_uLCa^JI CjLi£jJ.I (j-o 
6 ^ t(Mars Global Surveyor) «J_aI_CiJ! ^uj\ <c^>o 

^£LI cJJij . 1997 j i c-tS^I c_jj^ L^jj-uoj jicj_a i 1996 

jJ j- l> . ^ mi a J^cj 4-a-U i ii j-jj) i/V<I jj)^ mi 4juj I ^ Jla ijr ic 4Jjj uXj 

CJUli J) j 3 tt 1 1j .(jyCL_L_u ^Jl_o ^ I r. <Lp*i_Ut JI^>U CjL_4jLl 3 ^lj«^»jj ‘4J 

^Lci 'o 1 *'*^1 ^ ■'! J ^ I I ^ -a ^JlC. 4 nrt, ..tl dx-U-^ 

^J1 ♦ 4 I I tjLlLcI 4 t i ,n ^LaJjl ‘jj-ji-ILj CjLcLfljj^G 

. S^J» ts~> 3jLu_o (JjLaJ ^_5tJV. ^ylbw 4 J U,,,, 11 

< ^ i^ i ^^mi o)) ^1 c^J ^ul!dl 4^jJ.I 3>LUI ^ 1 1996 jumio 4 <>j 
4 t t iiL-Lq 4^_jjJ,I ^1 J-t-aj {j\ -UU-Lt I j .(Mars Path Finder) (((^^-^l 
JlIcj . 1997 ^_lI4 j-S-II JljjlII 

t4_uaj-A 3 JlC.1^ 3^ 4-sr U t a 4-ial^^Lo t4^^_^JLI <4_u_uL_uVI 4_^JLl 
c_j|jIt^VI 4_tl^c ^SLs&Tuj .^UajjVI {ja> 4j^J,I 4_uljjfc JljLjjj 3^ 

£_3j-Itl,!j .4^^J,I (^la (jj-ll (-x-i-uLjw 1 4 mi ^^LUj lLsj-l^JIj l dll 
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JgfajuuUI 


, «tl J a" ' £j I t ^ * ^5j_C ( I 2) V ■ L> ■ ^ I 

^_J_j_LJ . « LuJ-Lu-U )> ^Lj-i_oi,lj i4j9JU LkjLpJvl ^_J u ^}\ d 3 U> */ ^ 11 ^£j ~y , /-> \ 1 

Jj_Ld i mi ti 4 ~< \~t a 3j-Aj 3L)J^ J^LSi Cr^ cr^ t4_uLia^JI 4 _i^jJlI c_j tt 

dilli i4_£j_>JI 4 _j_jI j 3jLu_u £j£l * ^ >^jt . lj."< 4 Ct h (a 90 I 4 I 4 (J^ j_Ll^ 
(60) 4_cj-<_uj 4_t5jJJ ^jL>. 4_a>Jj ciJjj^ILlI ^ Ijuj .(Rover) Cj^L?tc c< <a 
. (2) a^jisjJ! Jz \ y, 

: ( _ T jk L4I0 (_^jJI i_a!^iaJ! Sj^jjsJL! 3UU4J.I i_a!jLiiVlj 

Cj1j_j-oL5Lj 4 </-nl t^-v. JuJl>«jj tjcJjJ,! j-jj) i«-n - 

- ~ L>, ,.tl 1 jjfc ^.Lc. SjjL5c-« ^yl^. £-o t 4^_> j!£l 

t4^>.jJLjj 4 JLjj»jj jj-st <^t (^jLa-iSLH L-'-t^^jJl 4_<_ulj_i - 

<j_C. ciJJjij . 4 a is* I JlII jLjlIIj 

.CiLjSpJI <>jla ^j-c. Sj^LuaJI (jjj l^LiIdVI 

L> ' »tt ^vJj ^ “ 

^j_uLj^J jV* i< »L <-dJ5j JLl>JI cjLcL3jjIj *3ju«L>Jlj 4-oJI 

♦ jlHa! (9) £lijj! (j^>* <^Lc.L3jjV! 

u_ ,<j£]l j ^SLLtai^UI ^J1 1 ^ JjL_uj 4 j^>oj 4_i_u(j.i - 

. ( %^jVl H^tHI ^1 CjLSjJJ {y* Jj^l 

*4^>J| 4_lj1j 3jl j mi tl fiy I A U>, ,.l j\ J_aVI fiJJb ^_j_3_>o 4-Lu_ujj 

jjJe_t-sa]l ji > „n ^j! > <n dt- c stJ CluJI C.<-4-4-i^3 

«(-^lj_LaJI Cjj_jj)^J 1 » lj_A 3j-^ J-J (j! i _ ;r I^.J . 1 ^Tl^-lu-(-u 15 ^LojjI 

^ylJI 4_ujjIi5LI^I <—^ol jj>JI j-lc. toLdjLdl J-3-u 4<n^UI 3j^>-Vlj 

. L^Urtj 

(60) 4Jjio £7^ «<—fll^IsaJ 1 ^jLtJijVl)) 4^J^>* Ji 4*t < H~ 

t ~44j A CjLjjLLiJ u \c. d~j qy\ 4j jJu 1 Jl^Tulo La JJ (30) 3jJL t Ij." g j" ' < 11 

.4jLjLLaj ‘ ^Tcv- Cyt^SJI 4 _jjj t 4 _l<-u-^-<Tu Li^L_>. 


(2) Time: August 


19. 1996 P. 48. 
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.(jLi.ijL>iJI ^t_5j 1996 j + q-lmjj 14 :4j^_aLSJI (I) 







U ^ylc. jj-oVI CjjL_u I5l 4 jI j^JLl.1 cJ-^J 

Cj Lj_^—« £yj& 4_ijw^3 Cj Lcj_$jse_a I (jp3 i^Jj_Al_l,l CjL^jII OJJt ^yA 

i iij . 1998 ^Lc {j-a Uju cjU^ 1*II (j-a Juj-fl £^j>J 

. CjLqjJjlJJ <j_a J UjjA <-_3j-*-l t<—SjjL>* 

cAiuu^jVI ^jj 3^1^ 4 C_jjL?cIlII 4>JlA ^j-a JluuJ! i_3 Jl^J I £)l ciJLtu 

.2005 ^Lc <Lo_l3j>o i—sjl^JI I Ila ^j! jjJLtt u-^J 4 -j^j ^j-a 

JLse-a OJ^ £-A^-a CjJlj Ju9j I JlA 

4_uLi,V! 4l^]! t-, ^^i . 1996 ^Lc. j->- 1 ^I 1~3 \ L-.T ^jinlil ^LLLuL<_uJ! 

3jL>.|jJ ^Jj) t<0~H (jrpJT ^JLA-U2UJ t^_^-4jJLl 4-ui <>U?H Cjl_5fcJ^U 

JL>.| {jS^A—yuj ' d 3 J <V 1 W Aj Q . ^yJ^5L<-o^J^Tu,.JI 

i _ ;r Lc 4 _l>-jJ^_jj>JI Cj^Lj5LtiuJI ( jr LajJI J mi t n~tl £yC. CjLqj)U a 

« LajMJI » CjLuL^ (J-jlselu (jli,VI ^LJulII (j- 4 1 ^ ^-j 3j (jI ^.Ic. J^ajl Uf> 

4_ILs£_a (J_uLjj3j iljjljlj g> . £c_jj_U_i lL^pJLI 

.4iL>^i(i 4 j^L^_x5LII cj> LlL ^ : JI Ijla .^ < imIoIjJlI' 
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A"V am£«A\ 


18 


»l i>i31l ^oUjj jj£, t>dj|j I nU (jl jJljj 

^pJI 3 j 3 -a- i^-i tl <L*_daJI JL*_i j_j^oVl lj) l-a-Fi JLS 
( _ J -3 i_jJai!l i-dj_u (j^Lc.VI Cj-o.L^3 

. 1996 0 „U ,„ f.t ^ 3u£^>Vl SjuadUl ciLjVjJI 

^ 3 4_t_c^_11 t(J-^~ » " 11 IjLA *_jl i miI (j - ^ 3 Lx-ij^ 

ijijJ i»l i>iii II SjL^XI 3_d«~ i,il 

*^_d * i" (<il . jl>.|j t u" 1 cuLjLb <l >.1 mi 11 
li1£L3ilI! jjl 4'£' di^lj 

t J^.| (j-0 .JjjLo ^"rngj-uJI jLaoVI l-Jj-da (_£ jj| 
t 31 i'iX (i .ibl ^UJ! Lj^_ul 1 111 ii^j 1 ** j ^jl ** 1 llU^ 

jjLiLJ! I 4 I 0 3Jjj «ull i~. <1 i>i*tl ^ jJlj 

3JL^eIiJ.1 tliLjVjJI i4_i_ij|jijVl (JjJlJI £ya j_uSj 

. 4jSLjjjsVI 

iuLV^JI CxiK ‘criUJI ^U^JI IjufcjUsl^j 

IgHflC' f («j 1 1996 jj-^s_ jj ^ (Mars Global Surveyor) 
(PathFinder) «(JjjJaJl » 3..r.<~.,.a» 3-ulill 3ij3i,ilLi 
, (jjjL.uJI J i^inl l .Sjj LaS) 1 1996 j > 4 : < i _0 
^ I^3,.. t".3tt«. I 1 1 j,,,(_7-^ 

(j-o 1 1996 I 7 (_j-3 «96-(jj/jLa» ^<u-ul J-s-so 

<j£Ll.4-ul i>i 3tl«j_jjj£LjLi)) 3 jlc 
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<_jJLc J-^ju tg.1 <>>3fl ^1 c£Jl!1 j^jlI! ^jjLus j^3 3j_p*VI 4JL>*jJll 

^Tcv. ijjLsj Cj^Lj l j r A Vju t 4 _uLj (20) Juu Cciij jj 4jvjJ! 

. jj^jIi 3 j miT . ^jJIjj*. Juu *£JjJtl L^LusjJ ^jJI jl jJ.1 <_j.II 4uf?^il 

jjJu t<_a *^)j jLtlol 4 Tl<_u L^jjj jl^ 4 m3 > h tl (-dfc Jui^ 

< jr 3 L^jLjjSLa t_ <If. I dcj2»jIo*tj CjjL^j pj t<_p»jVl j-* (jr^- *' <^>3tl 

£_j3j jl£La <_^ LfcLjLnj U> 3«..j .(_£ju>J! eJa^lJLJI 

. I Ju^i_jjj_jj <j_a jJLc jl_t^ 800 4-^1 ( m a < jr Lcj mi c_j^c 
( jjii 4 m3 1 tit I uLaj 3 (it ^JL^To-V CjJjCu-J t4_J Ij Tu- u V! CjI l^i Mill OjL£j 

. Lfcjl Jlo <_jJJ 1 I *|«v. ^jJI jrjjLus <—LaJu£. t L$jjj 9 jl L^_lujIj! 
CjjIj^LJI 4_£_>L?uaj jLajVt 3j^>*lj t^jj^JI ^LdjJI CjI Ul 1 1 1 Cauoj dlljJj 
<_|aju 3j^>.|j CjI Juua <J^>u t4_LuL<jJI jl LajU a jl£^ jl . j| J »*m>Vl 4JL>. 

»g-^JLl ^jjjjjjIjJLj 

4_Lj_3_lxi_II p j ^ 1 ^~ jl “ loj3 , ,.tl juu 4 -l<_ujjJI CjU^LJI jl j_lC 

^J-J->JJJ till Cj|jj£. jlj .3jj^J LjL&J (_£jJ>JI L_3 ^LjlI! jljILvI Ji_US * j^OJ- 0 

4_5c_us < jr J-f- Lu2jj>. tL-SjjJsaJI <?J_A J_aj>u 1 ^K aj O-LStJ L^jL^j! 4 a<w^a 

t<_j-^l-L<-u jj^J j^ Llmjj 4_j3 <_jjLu C^J <_jJ 3 <_jjLu i<_j^uJ jJI <J Mirt II jl U£ 
t ju}U! ‘ 3 K**m ^jjl Mia (j-Ujj < 11 11 JLj^J 4ul« (3^ ^ 

<j_« CjLjjulJ.1 4Jj jJI JlS*Sll.ujj 1 Lcc • * Mill CjL3.lIo <j3*hm jj) t^Ti L^J.u 

4 i Mil mi f^ju^A L^-lS jlLl 4< jy ILu^j_ca]l jL>uVI <jl 4_uoLv. . VI 
cJ !jj (Zond) ‘AJjj 4 \ Mil mi <Jj-« jJtu /• 1 «>>Atl £jJluu <j-« 4 JLusI ju-4 

<j_c t cjL5jJL*_U <j_« Jj-Lds ^ j-j-c L^jl jj <j-a j-^cj ^Jj L^i* 

* t_ I I I Jufe J l j_i_LI I 

.((1996-^jU)) 4_u_ujjJI 4 _Ll3_<_uJ I <J 4jjI^ ciUjJ 

.^CJjJlI jIj-<jjI <j£. cix5tjJI 4JLt-^lj-o ^Ul 
14-j-fljLjoTJI 4 j>.jJJ ^>J_A 4^>-|jus <_^ C<*> 1*41 t4_jJ jJlII Jj^j>J 1 jl j_lC 

CjLojIt U £-^>* jt-l-^ ^jl^> m! <_jJjJ jjLu <JJ > M n J-4^i j 3" < (ll 0 -L>- 

. 4u3cjjJLI 

L^_ua_*uj J-LJUU3 1 ^ 1 Jjj j-u Ij-^J jjLauil ^JJ 3j_c JjVj 


I9fl 




< 96 ^jujlo» 6 ^lau9jJI 6uulOjujJI 


I Job ijj^-3 4jLc \ 

Lulilj LjUlLj 1 in <aitlj (jtaLJI t Lu-ujjj ISLj^_aI ^il <~«*>«>*<1 j <?i*4 

1 1^ i ii jj-<-uj Li^LajJL_uj miIj 1 t <i J_j^_<_uJ Ij I JiliiSj I Jillj, i^i aj 
.(ESA) «LcujI)) <LujjjV| ^LciaA]| 4 _H£j ^1 4^Ll^VLj 
t<( L^ ^^ 3^S»-3 l_Ll ^j)-n-u jl2]j 

(jjLauJI tjr i^ CjI^J l > ,,jUl /• ^aj.^4 _^jLSJ.I ji_^>.j 

.jtjjJLl t-Sl i ii I (Jj jJI 6JJb (jrU 

edLaJlj »1 ^jJL: Jl^jl^ (jlcl t(jLjLjJI Ct £4iJI cr^J 

<_£$£(J^>* (jlj^jJLI^^ *» Jllaj ^^-uj ^jljLJI ^ji tCr >L>LJI 

' M J * (Planet B) «<—j d<j ^-<-ul 4 h<? mi!I J_^>o . 1996 ^Lc < 


. LsIjl>. 250 L^jjj 

SjLstHll CjLj^?jJI ciJjLiiJ <_2 j_«_u t4_uj_iJI LjjjjI Jj-ij (jLiLjJI £)l jjJUI (j^J 

(jj)*\~ i ii ^_ILJI 2^>u*ll 4 jjI jJ,! SU^.t I cjLS^j J_c^o 4_j5Lj^_«VI 
^JLc (_sVT 3j_tiu_c. ^j_« (jl ^IjOjVI j-jjlSIJIj .^jjJ. 1 Jj jLLajVI 

. La^I Jl£.Jj L^A-U-t-saJJ (jj^l nil t (I t4JjJ (12) ^j-4 i^2>3 


195 










19 


~i n 11 t-oJ. I jLL>JI 4 ts>~ c ) CjIjlj 
c“ , £ ^ J S^CjU I C_t£"^ t—3 LjlSLl^U 1 4-J J-U2uQ 

j-JJlU «ei&^_JL». *|.|» JJ^jJI 

4_IjJlJI (iKl) A tl Cj j) 7r) 

^y-x J -C. (JjLjlj tj- a (jy^ O -se-ill 

^j_ojL-o» 4—I 4 -Lv-jJ I £^£j-u±.a 4_^j 1—tiu-c-U 

*«200l 

SJLSj jj-A (jjLtij Lu-ujj (jf i_3jjji,lj 

4_ujjjVl *-l »>*Atl 4 _H£jj t«L_uLj)) ^1 >>.All 

LaJu^-uJ JJl>JU 4JL>*jJI oJJb 4 U-%. t«L_uj|)) 

.2001 

JlUIu i4_» <-djLlj (jl jis^A (J-A <_JjlLaJJ jjjJlj 

cr^ u? 6^-^ “<jL^» 

. 1j jl* <j£. ^ <3*^ CJ 13 - £l4' 

U^‘WI jLl>-l i- .ii. ij 

3jsJlSILo j_i>. 3JTJ-1490 J j! OC.L 1985 j»lc. ( _ T 3 CO0I3 

l^Lulill ^3 yi. 1_j£IjJJ 3j_i>. 1—al Ml’s" I n V i Ll 9-i*\~ 

oilj .Sj_L9iJI dl J^JUS (^3 jl^Jc-l 

i«jL)l jja^oll (Jj_Lcai,l jaJL*J! <_3lj_<Iil Cjj>o 

.V! »l aUtl (jjs ( rtjnt 
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^jJI tdj^LaJl 6JJb ^1 ^j-ujjJI ^UJLjlII jLtajj CxA] JlSj 

4jL^j juLc. ^ jJI SjLstli! *[£\ t «jLJI jJ! 

. s-Lba-oJl ^lau LusL>. t3j_<fcLSilj 1994 

^Lc. jl ^ i jiitTH-U I _J ' ^ A (jy-U JL9j 

j_sj_>. 4_j_a t~< <? mi"K 1 ^jJ! ^ L-tZi 11985 

(j_c 4-LlC Jl>.V jUoJI ^ Jiir~ > mIj IjJLo 30 lJjjjjjcILII IjlA <Jjlo jjl^j . cLuliJ! 

41 j_^JLj L^HjjLSJl t(jrt (Mill <-JiVT 4_ui^c^Al! 4_j£ CjJuSj ^jJI 4 4jIj_& 

.<l>.jL>. ljl>- 

jIjVI 4-LlA (j-ij (jjL*Ib i^jjLSil jl A^tl pj n ^4J Jo9 (jl^ 

« lj)jJ» ^4-<-uIj 4^j^Jtil t«Cjl ^ ^1*J 4_x^j^_4^M 4 4 Ulj» 

^1 <-Jj. < 111 1 ^1 4 <<i tl ^J_C ^jJLlujjJ lj_A Sil.il 4j9.i CxjI^j . (noaa) 

tjr l>- cLUjj »<j .14 mi!I 1 ^ j*4 Cj Ju9j 1 Sj-uU! (—JoJj ^1 4Ij-A 

^Ll ^l^il 4 -lIc. (jl^ u 4JIIL4-4 tittle fjj ^Ull 4_ulj^J! 4 -LulJI 

. JII4 Mltl <_t£lj-4 3juLd.4 JoJ JU l_4 ^ Jjy I^T) 4 Lbajl jLloJl ^1^4 ( jj* (jl^J 
t((^jjij)^_4 (_J^_J» ^ ^ 4 VI (J^JlI^J,! t^.u-4-t Ia Ji C-t^l^-4 ^1 t7*y ^4 4 *Jj 9 (jl£^ 

^ ~ <7 U «lQ <<0 M jl <7 ->JI )) ^ <1 I^IJ (jl \ C, <(jl_jJI JJ^jJI)) £-4 Jijl jL^J 
LJ*JU £jjQ ^ JlC. ^_4 A^jIAILj 4_4l Jlitlujjl 

4 tjr (jI L-bjI p 4j 

'Lp ' ^ A 4 _l-Lv j JuJl>JI jLi^JU 4_u JuJ.1 «d A K**« 11 jJlSjj 

4_LuL_aJI ^_4 ^.u-u 4bl .(ji_4ljj>.jJLj^ ^Jl^>» 4jjj QJ)^J • »J 

.«2001 ^jU)) jl t« ji» «Lujjj)jJI 
4 n U r 4 4 _*_j_Lu^j ^l-4-»J Juu tjLflj>JI jLbiwI ^Ib (jl (^^ic Ji3l 1-4^ 

J)J) «/*> dcTt-LJ | ci<—LJV- . 4_J^_t-£iI, I k_J^C (_3J_Lv « Cj LajJlJI )) 

4_tb^Lp3 JJ tdjlj m♦ ! < till JjL>. 4_t£.l_u^a]l jL^VI 

(jlsLU 4_> 1 mi 4 4_j I jLJI JlSHaj j-4l J-&J t^4flU?ll oJJt> JLcj Co o 

. jjjil ^ 
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£jjxJI (jJLe (5JJAO jloj? 


C_<jL>JI JlC. I jJI L_U_i CjLj-L^IlII j_p- tjjQ £-J_U3>ji,l 

W^J!» J ,(KI) *Lua*!l a J-a ^LsjVLj t^j-Leail 

CjL» 2 _uoI^JLI t4_j_SLjj_aVl Ljj^LlU^ 4_jVj g -1 <>»^tl l_3LJuS^Tu-uV 4_jJjjJI 
♦ (jij. ts >11 jLL>JLj 4_usL>JI 

^_ 1 j I ^j-uL<_uI ^ \ r *3jtj|jJI 4-ilaJtJl 0 J 13 J CjI jU>^.tl CjIJu Ju9j 

Caa^j Jlaj dJJjj . 1997 j.i 4)1 mi mi aid-Vtfl 

[jy-S L:r -ujjjJ\ g-Ltia-dJ' Oj^tJ Jgt a £-A Ijui^. iCxat_J! Sjtjj 

: 4_jJLlII Cj LLua 1 j_aJLl Lo^j ' p j ^ />V< \ 1 I jjt £_u2jJ 1996 j_l^ILu_u 
^jljILa : 4_d_ajJI AjjJlII tjr 3 J) af. - 

I^I^lLU 20 *. 4£^_uUlll I j a I ^ ^ r - 

4JLxjsjJl CjLj_ua 5 : j-3_>JI CjLjj-us jjlc - 

c-xa^La jTl^jTlIlx 6 ,5 : 3Jl>. Ijil 3^_3_>JI ^L>JI ^jLj - 

i-cfcSLa j.~ ajn < <i 0,049 : (J-iIseTlII 3 Jjvj ^ Jlaj 4-LlaJI ^a-3e^>* - 

*4 a A 1 m 4 j a if . ^ic qj^> «^U (jj )» ‘ «^U j Q S * * J-a-au 

:&l 2 Uj>in cAajUL ill c-JUJ! e_^UJl .ijj 

. jcJjJ.1 c-t^SLI 4_jA_ulaJ! - 

•&l4' ■ 

• JcJjJJ t«U » Jl>-j3 O^IaII - 

. jtJ^JLl 4 _u^£LIIj 4jjI^_>JI ^jxajL-sa^JI - 

. £cj^J,I 4_j^jJ 4_j£LuI£LjJ,I - 

. fj'j 1-^. tl 4 _l3j^_l3^_j_><JI^ 4_j£LaJI Cjj-se-lII J>g* aj 


faritfcjf 

>—a \ c, Cjljjlalli] L^-lC Jj >[£j 1 jl A^.tl 

.4_i^jj>JI oLji.1 111 1 Ll>.jJj-(So 3jjj CxJJl>- 1 (»Lia.3JI 
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j A (^jLrt-^aj 4isL>JI £-o i^j^JLl ^ ^ ^JL*i «2 j I ^_£LjLi3» 

4£c_j^_tl Lr^ k ^‘J^ CxjI^ 4>LjJ,I (jj (Jj-3j (J-oIt^t-o ^jj edLafej 

JLojJI C.«->o l^jLrcwl jl LaJllq^o ^yjj dol 4 _o*LlU CjI^-laTlX 1 ^SLIj 

^■LjJ C_JJ_U& (j j* J-L^jQ i^jlse-LO (j ^ CjjLSfcJ Lo Jjl-O-J I jlifcj . L-3-UolJJtJI Lfcj-UJ 

* Lo^-JI ^jjj 1 j£t Cl>J ^L*_t I ^ ^ ^ <<% ~ ‘ £j\jui 1 Q *>* 11 

Loju^. tjcjjJll ^1 <lILjjjJ t^juua JLl jLi>JI 3L3 dJLIjJj 

jUil 4 _JjL^_o 14 3i~ V o J^Lo^I 4 j^ <<oU JLoj j-os^j 

. 4ZLl£ j| 4_JJV Lj^_uSL} j| 4-U-LO1 | jl Aj^L^lC. jl J.O {£ I ^yJI 

4<LiitJ^J,l 4-uia.SJI 4 3U <U 4 _j ^wn La 4 L0L0 -J JjLo-J 4j^-3cIlII 0Jl&j 

^_yj\ J& I C1<_>0 j|IjJJ ^j_oi2 J c 2 <J^-lU j_3_>JLl 

(jj .J jL$->* j__l_Lu^j_j 4 ij;r LjjjjJ\ g-LxJaxJI Oj^tJ Jl^jlx ^1:9 Juilj 

jj) V jJLx^J ^ j' '* ^^ 2 LxjLaJLI ^Ltx] j> 1^ jL£ ^Jl 

CjLj.4^ JljJl^o 43U^-« 4 (Electromagnetic Sounder) Coj 4 jc_j^il 

, 4-a-U r (i Cxj>o L^jsLo-C I (J-uLlSj ^jjJ,Lj <>LJLl 

44_jj_ua_1,1 (jfjt ->■ 11 1 I jl_^>JI Ijufc 4 _j^j>o J}1-3jI lLILlAj 

CjL>.IjJIj Cj1_Ljj_*JI iJij-uj 4_3_La_Lo (j! Ju>»j C.<- t> - 4 ^jjJl! ^JJ 4_JL_jjJ 

4_jJLii_o J^LsLi-o 4d^lj_flJJj 0 j)j < iij <L>.jL>J!j 4_lbv| jJIj 4jj-5tjJI 4j^_uaJ,l 

. (2) Mj U^J! ajus, 

^ > .."j 4»1 Cj^tj Ijl <ic. 43^1_uJ! 3jU *>.JI 4>JlA £)l 

<u' ^yUi JlxTlaj 44_ljj_rv. 3jU^. L^jJ C.4-LV .^UtUI L4 ] 44jJl%j 

V j j3till 3 Jlj j_4l» LjjvjJ j-t5o ^1 ^UJl J-3-3J' JlxHaj . Ll>» jJj-tS j JI 

xJ t j_4j_3j l ?~^3 * JjjJa ^_LC.-4_jxLj 4JjJi^-j- 4-^3 L^-lx LjJJbxJ 

C« 0 *4~ r.Ij . jj_La_j 4 _l3 ^uj Loj 4 j_u^_»JI {j£. jLjlIjVI {J7 £i 

L^ij 4 {jJj ^^L>JI (jr^ ^Clluj ij y3JI CjljL>oVI 3-0 


. 1997 ^jLLj-5jjkLiJI-^Ltil oLfc-a :J^jj ^Lu-a (2) 
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£jjaJI Ks i£. ^JJAO jlAP 


♦ WLjlJ I 1 ^ i > ^ ^ i 

<aj ^11 ^jl^j < j a q 11jLJL1 ^j-ojLj ijr lc. Cx^j cjIIjJ^_>JI ^_>oI 

}La 41 k a Cjl>Z £j! CjjLoJ Jj t3jj-fl_La J_4JU £)l LtluJ 

J-o-t-l^-u ^1 4j^_uaJJ j_}II^SJJ 4-uzlJj-C. 3^-uv. ^ U ♦ j ,,, I ji_A (jl ^a L-JLtTu 

(_j_a L^jJI ‘—ij_*Jl £^>*l La 3j-p* . A <>> Atl 4 -ujJJ 

JLse-o 3 ^_ij>. ^1 ^jJL_u t4jj-uail 4_cl_u-^JI fidjJtC (jl 4_ia lLLI< ^ ^JlIIj 
jJa O-LV- .^Lstlll ^Jij-tTu.!.' Iji^J jJ t^J^a ^j_a JuJjv 

4- i 5 Lu ISL J lI oLcLu-^l (j/'-j *4 cjLcLu-^JI c_jI^j! ^La 

^a 4_niiJI t-, t-Nr lj . 4jjtj»>Jt j 4_uj^HSL!V1^ 4j^_u^_lIIj 4_i^U- t^LI \^ 4 ^\j tl^ 
t^-C.1 i ts \tij Cr *U! ^JlSHJI L-t^j 4JU. ^ Ij-txuJ c_jj-jlI 1 £)l 

.3J1 ... 423 4_lU_*J1 CjVL>JLI (^5j->- ^jjjjLa ^$j|j 
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>*& ^U\ 04\ 




4~Lv%. JJ) \ \ T\ 4 ULv JCjjJJ Js^^-l^JI Jlj Lc 

4_>.L>. ^ IjJlj La *U1*]I (j! tiJLIii t juu 

. Lg-dc. {jjJlSzI tCjLa j UU ya JlJ^_x3 

4»1 tl y3_<_u Cjl jU» a aljj La 

La_a 1 t>% • % L^_La tjj ' .-j 4(jy».VI ^pl 3 jl>.Ij 

*o>^ 

j I Cj LdjSj 4_uib t _ijyJ Lj 1-tijyda ^j_u_ji tj 

JjJU* 4_^.l_>. atjl£ CjI «nr, J< nil CjI IU a 
. IJ fllflo Jlj La ^c. t_<.l*TiJl <_jjJL_u!j t4jjjL>. 

^1 1 ~z- j t LjJUw 4_a-jLaJI y>»1 j_>JI ^j_a jj_ul!^ 

IjJlLaI La Lijj .^LcUtAII ^j-a j-±& jJ^ ^1 aLa-UJI 

,jy^JI JjjI 4^jLi jT <^11 

ijl j~ f.VI ( _ 3 -S tfjjtxiaj (jl Jij'i? Ij i^i if. ^i^aLol (jLa 
4jj 4_La_SLjGa_j V J^L>Jl^ . (j-ajJI ^ jjfcj 

LjIj_l!| njj-aj V j-al < <i*>» 1 ^1 JU* <j_a jjisallJlj 

tjr 3 ^aLtl c_jjJL_o^I 4_Cj^_aj ^pLIj t LfcJ lxj 4 uUtl 
CjLpjtJI .(^^1 j3l 3 4 4 _>JLjlXI 

JjJL>JI tjj-t^ojtJ' ^j-uli »1 al* tl 1 gjlf <—JLij 
aJa-j 4 d \ ~x- <r La ^_lC yjL^Iu 4 LcLu ^yG 
. JUI ^1 LiLp.1 ^ju 
^! ln, ) a*V *£j>X! cP! (3^' 


SOS 






dljj L>»j 4 4 Jj_aLU j_lcj 2U^U! ^Lt-h-dJl cj^L^j L^jjj^l ^Lll 4 _BjL_4jJI 

J-usjj £jLUJ 1 j-« 4_i jl £~( I nj V jJu9 cdl r^4 . LajJla Jjlaj 

^y-lc. C-JjuJI JlJU CuJ I t4_u_u jlAJjl 4_}1jj9 j-lC. 4BjjL3LLa JjJ cLcl*J! L$JJ 

1 g j ^ Cj J ~ Mil 4_1 jj_>. JjJLtJ t\ j_«_u . *1_}L^ CxjI^ ^1 CjLlBjlII j_c J-L<^ 

AjQy. | « 1 .. yj tj tl » \_£_^ Cu > mI jl 4 4 ^JjJL« j£jj (JjLxiJ «^JL*JI» 

C__xjJL_u 1 «C-><JJ JuJI » L^_l£ Cj Jl^cIu_u I J I . jSLi CjL_uLj9j CjI Jjlaj 

JjL>JI j-« Ijl>Jj 4 l^jlf. .ilj^JI « Jljjajw jl « 1 jail1» La tJ-LS j_c c_jjj?cj 

jlj 4 j_<jj jl j£L$j 4 4jj-iu_J 1 CjIjJlULs ♦ jLllcVI £^Idjj jl 

.(__x_jjJ uJI JJlc Jj_Ldj jljJ,! Jjlaj 4jj)Wn 
j-« La 1—Luoj-»_(-t-uI CjL-AjjjI m < dtl LLqG La lilj 

4 jcjjJLl (jLt^jL Jj_usjJLI (Jjj-L ^_<_ujJ J « B~ miU cjjJls L^jjSLj! 

. jjfcl jJI ^jsljJI LuJ j£. BjLUU 4 CjVLo*J CjLa_JJ^J j j£Lj Ju3 1 ^ ♦ * j I Ju>u 

^^L».lj 4^j_JI jjLBjv ^_a j_u_aVI t Uj|j ^jaljjl J)j<in a^L».VI j£J 

. dJLl/ >L JjlJI jjLi^- ^ J y_A ^jjJI 

<?Jl_A CGI 4jJaljJ! lLj-jJ*. i_3!j_LLj <-dl t ii aVl £—4 'JJ L>" tl t_jj_} ^1 c.j 
c_j|j^VI 1^ \a 1 Lulaj, t*t i »l 4jcJjJ,l CjLAjjjI m t utl 

. t ^ J < 4-^-4.^ 4-^-t-U ' AJ L. ^-~^J L^tl 4 _JjJl_uI . 4_BjL_4jJI 

Jjjui! 4<L>U-LJI 0 J_A^_oL j j>j I Juj Ca^J^"< (4ii dJJjJj 

(J-j-SJlBJIj 44 ^1—Lll CjL aj-L-lI juu^Vlc. ^Jl gC*< 1 mI ^JlJL 4^ Bt-uU 

Jj^>»tl 3 j-L CjJJuuj 4 La^j^IGa CjjIj Ld^J .3JjJl>. c_<_JL_ul £y£. ^LajVI 

4 L^tk. 

4_j-j (j-u^>- (jy-A 44 _j_»LlII 4 jBL> > 1,1 BjU-LJI (jj^J jL) 4 -l uojBJI ^<u 

j. m i jIj cr-^ . ^1 JJ jjj tL P^jVI (jjJLc 1_3_U 4_Lt£. jL-^Ij 4L r t£jSL!l 

«JjLjjjJ! (J^Lj 4L^cIjjI 4_«j^U! JjiLsellil 

$ij_u3 (_^Lc jtJjJ.1 ^1 4_Jj_ALa j B mi JL^jL 4 jlj-Bil Jl>^I tilli Jlaj 

. 4_BjJ jl m^ULj i^LLlu 

jj jl 4 __<j^j 4 jjoitJjJLl ^IjjJl Lgj t BKjmi ^aJI L)^ Cr^ ‘-^Lli Vj 
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lijjjJaJI CiLa£ 


4_J^_3-3-JI a! ^ 1,1 ( j_c. L^_ljII j^V (j_4 j_ll£ t ^ \"(-y"\ L^J V i4j9Jj ‘ ^ 

♦ 4JL> L<-uJ 1 4_uLcoAllj 

&jt uai 4iLMif 

(jl Ju>uJ t L^LJjllI »1 «Ufl (jl i < n CjLlSjlII IIxId^jlL_4jI Lo I jl 

iTljwV CjVjL_>JU j_lT^ ^l^o-l (j-u-uj 4 ^Jl 111 Ljs^Jt-o (jl^ «>>♦ > 

iC-4^1jSJI <—jl m<ST< 4 »l J.K rt~tl £l\J JulC. 4lrtf. (jl^ tjlltit (Jj i ( II 

(jV t4_JLc cjIjI jl« ^1 c j^L^JI (j? (j£Aj Cuj\£ 

. 4-»-<IoIjILo CjIjJlS |j (jl£^ L$_Lo 

^ 1 lo m J-$_*-J ijr lil jc_jjlj-t-oJ' ( jr -& 4_jJi_ti2lII j-jjJI (JjL_uJ Jl 

^KAU tiul£j 3|>^.VI 

3j_o^ cjL u ^ ^jJb ^1 ‘ ^ j3~ JILcj 1 4_< al3j (jl 

Jj jLLajVI ^.Lc. I Jl_l£ J< mij j_aVI IjlA Jlj Loj tjrjjLt-o]| CjLcJj)~ ((ia 4_Lo 
(j_«j j-jla 4_AL*JI j^>JI cjIjj tilljJj .j_j£| cjVj_^5tj 1«>»A11 ^JLc,i ^1 
4jj Jl 3 (j3^-1 ^jjLus ^Lal (_^ j-jSLdHJI iCiljm ( nil jAc ( jr 3 

IjLt-olo-l (N. E. R. V. A) «l_£^_u» ^_<_u! ^JL^, J^lAl^ . 4_jJLc. 

4jjJu 3 fwuu4 -oj 4J jAdjj < (Nuclear Engine Rocket Vechicle Application) 3 jLl*J 

M l U (jl-3 j «^~tl ^LuV! • I 100 

. 4J ^jVI CjIjLiIAVI C«-4J (j? Juu i 1972 ^Lc 

4_jSLj^_aI ^c_jjIjj-s3 CjLcjj mi a ^_La_«_uJI ijr Lc. CjJl*_us CjLlLuLAJI Jl3^. 

^c_J^-JI» I ^uVl ^J_Q_3t_J L^jjl £j jIA^ujVLj ^J_4-*-l 

tjjX. utc. £-a ^ J^j . (Timber Wind) «4_u_A>JI 

^ 3 jAjJI)) ClxS £^\-uj 4jLstjLj ^ j) 3j 

3j-SL«a]| . (Space Nuclear Thermal Propulsion) . (S. N. T. P) 

J-C-LAa q _4 3 3>1 U tl ^lc, t^Uaill I 4 _u_uL_uVI 

.j ^ | JiLcu ^ 1 r. 4_<-oI^_3J,I Lj^L>> <— Cj 3^- L d i£ JL5- 1 

jl U mi^VI 4j>oLlII 3jIj^>JI 1 mij 

oLc.j) I U t 1971-^-jtlllj t rtjltlil 4-aL*JI 4j^_uaXI 4 . 114 ]I - (^j : O^ * »■» ->♦>«■ (0 

. 1985-4jjijjt.LaJI S-flL^j 
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. 4_jj_La (2750) ^1\ Lgjj|>>* J-t-aj b}L>. (J^!^ 

jr’jjLt-o 3^9 (—SLlx^I 3 JlC. JjLju 3j_3j j^jjLuajl 4-i^. ^3 -<j ^jlII ^>-aVI 

.C^L>JI j! JjLjJI (JtJ-Z*-? J^JU t^-5El>J! ^j-A 

JljSJ . (JIjjJJ! JijJSjJ! ^(61) {j-A j£.mi 

C^Ijj>JLj t rtltll ((A^jjlj^jjl- jLUj^)) (-iljLu_4J ^j_A CjLjI J)Io < <>Vl 4 >JlA C-<-4-^-U3 

JiLalb-Vl £_a i 4jJL*JI 3j!4_ajL3_a LiijLu-a]l ^Jl^J C.t-L>- t lILloI lj_uaJIj 

Iji^J £yc. <L>oLlII CjLcLjlJ/VLj Luhj 1 ^Inii 

J Ml 1 Ml" tl J-C.1 3"It j_^_cuJ Vj J-^JU 4_uJl*_c 4Jb^ £jL>JI ( j_a 

. 4_d ^SLrelLlI iJj-ulx^uJI IjlA Jl>. ^Juuj <jLj jLkuIuMi 4j?c_uj 

. 1994 ^Lc I juk 4 _jj^>o c.<_aj ju9j 

4_j ^Jjuj t3jjWU1 4_uL-b_3JI CjLc l_Lu^JI ^JLc {jr £i L-uUJI ^ 

(jJLafc c-ljI^ <cjL luUil'j cjL i uti ^jl3£. 4jL^ l_<jL>JI 

^^L-L-L^J) MI II jL>«jVI (jL£ Jl^ . JlA-C. (j-C. iL^jlct (jj-ftj 4 3 j_aLj l!jLvL>U 

CjjjL>o CjV( jl ‘"-f I U,",, ,,1 1 3j-u$ 4 -O^jLc^ CjIj Ju3 lLULaj (^L-uJI) 

jl 4 " iii JjLjlj Cj^j_a^>JI dj^ <_dJ l-tlo (160) 

*4_ l5Lj^— 4aVI ^c_jj!j_uaJ! (^ 3^1 4_L^>- *^Lr«, ,,~ c^jI^ La t(— aLjuIo I 4_*_u_u 
d tLtlo (20) 4lbj j^jjLuo JJu-aj 

3j j_d CjV d-^>- (^-L. IjjL^ (jJ <dj 44jjU- t5JI J ^_u5Lj 

.(j^jVl ^yJI «LLa 3jj_tll («u * j-J>M (jr-IJ 

(j-A 4 4_A I (jjjuu Clx_U^J_4_4JI ^jJI LdJJ>S\ J-UJUJ 

u^lIjJlJ! cjL^ L^jjj 43jJl^ i3jj UlU ^jIjula 

CjLj^jJI l \jl>. ^jJI ^ 3->tfl c it Mill j-A 4 4-U^ <^3tl fj* (>^>LAJt]l 

lj-La_j . 1972 ^Lc 3l_5e_^ ((Lbj-U)) ^jjjLuail £j)j mi a 4_a^jj_aVI 3Jl5cHJ,1 
d-*-^ 4d^JL! I ju^ (jjjs cua LuaJIj I (jy lLt_dj_4aJl ^jl3H1] 

.«^-la» ^<u «Cj^jJL_ u» 4 jjIjJL1 4_Lu>JsI (_d^- j-<-4iit 

4l^c^^4^jjL- a ]lc J |jjLi]l 2L^,UJI jlS^Vl ^d^6^ 

4_La La LtiajI j 4jcJ^J»l dJ- 4 -^d-* 1 ^ SjjJ lj^j 

Laj 4^jj1 1^1 II ‘^Lii !>L-J I JlAj ^dj 3 Jjjl11 

4 Llc.L.^a-A td*^! 6 ^ 
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ijjjjiaJI OLa£ 


CJj-JJj)) <_jLfoj| <jui JU$XI JL, CjIjJo 3j^Ls (jI ^-LC 

c-jLJ! L^JL-^Lij L-Lse-uajI £)l J-L^u tl-^CAtl ^JlA pjJijj 
_iljj_II (J J> t i 14Jjjfc Lo 4 JL».jj 4_Jj-^>» JL_jjI i _ y i£.-^_<-uLl]l 

.^jVI p-^jjj-c j-t£. SJ-aU. oj&Ij i e^! 

p J Vli mj! *4 i n£i\ jcjjJl! ^-Ia-<-o «(jllui.1» jLc JljJjj <_ylc. SjXtf tl 

JUmUIwjUaJI 

c_JjUo «;1 ^_».Lj t4JjjfclJ,! * 1 >>> Atl Cj^L^j (j-c 

1 4-ULja-dJ' <_3j)jJiJ! ^Qilj t4j^ Miitl diljJui]! «L_uljjJ t3^jjL3t-c 4 -j_l1o 

dsLaji^j (j_a Mil 4 _u_LJI c_jjL?tjJI Gxjl^ / 5U11 e\jT\\ <>, *\\ jJI 
^^SLj^-aVI «»L-^-t-uJI J_^jLd» ^ 4jL^ JlfJLl Jji «n . b-u£ 
i^yt ixjjj cj Lc.cj>L 4_i 1 " t q •^e-jJ 1 ^jil! (Sky Lcib)« <__j^ ^ ISLcu)) 

^ 1 ^ L^l.il J)jJI (-JjLscHll 4-4^1^ Cxjl£ i«^JJ^ jI)) j|j*k (j - * 

p-4-t-^ 4-j-iIa 4 _>jl>o (28) Ig ? <o . 4_c j-ll^ 4j^j>o (270) p-Jaj t Lcjj (I 68) ^ J_c 

»!JljJlx. t j IjL^ (18) Laj-uLuJ 

^ Jliii.1 Jjj < m 11 ( mIj^ *Li*il jjj ijy i(il 4_u_u_u^JI Cxjl£j 

: ^ ^4_<jjIjJ 

.( jy LLi_uJ! p >d->JI ^yic 4jMiSittl 4_u!iL>JI ji3l - 

. L^ii^oj t^jJI U5^ " 

t^»tl ^ S ‘Jl 1 "J^ Cj^fjULA - 

♦ ^-«-u_>JI Lj^L>- g. L-LlI Lfucz^Lc / a. 1 ♦ U> 1! 4jjI^>JI cj Ij_*_<_uJI p jj s>~ - 

jIjI - 

* “*•' VI eiJ I ^ ^j_tu2_uJ I ^Jlc. Cj Ij3^i I - 

CjVjJLAJ jLLtuSjl CjLj-4^ - 

.<LjJlj jcJ,l ^j_c Bj^LcaJl diljLiuVl - 

. ^Jlc. 4 _j_<_u_^_J I cjIj 3 JJlI - 

. 1990 v l^i] 4_aL*JI 41^1-^ljSJ! ^1 :oLu^- ^ (2) 
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Jj-LdI Ij-aUa ^j_jjl 1I £-« dJJj^j 

4«Cj^_jJL_u)) 4jj 1 jJJ CjLk^JJ 4_i lx_4 

J-£l Ml a ^-3-JjJ C^jL£ tJL^JLl I Jufc ^ CjIj_j_>. ^Jjj C*jI£j 

• Jj^* ii^~ U-* 

^ g Ml 1^—A jl ^1 Ml -%»1 Cj_}L£ 4 4 Jt U 11 C_JjL5eIl]l Jjl7M ^j-aj 

‘ kt 3 * t 4d)VJ)-4 .».LJl5L> J I^j_A J-xix^ £_c^pJ 4 4 -lLv 1 jJ 1 

tU ♦ <>> 4-jj) 1 U U CjL^L^JI 4 j iUtl (J-42-u 4 Jj**- i <nj ^Lxi 

CjljLxi/^l c_j1 j mmI j! 4 JJulII CjLlaSj tC jL ub-U JJlcj 3jI^j>.j 

.jai 

i I i^i i^i V~i a l i j i U jljjJI ^uiial Jl>-I (jl^ Cj^Ls-jJI qsm} ( _ y aj 

I jl 4j^Loj jl id-ijIaJI i—jjLstHll nljdvV dji^d d_uoLi. j»L^dd ‘ 

l£JlJI oljpi ^Jl 

d-ijjVI ililal» i nVl jl id-idiaJI ^LgALi ^Lmi! (_pajVI d-JJjJd (j j i ii 

. dd^LojJ 

4-jL-i—i-Ls Llilj ^^ -X ,,. tl ", »1 ,'--i 3 ifilij^LaJ! -4 «' 

CT £^ a ^l -I c 111 n (J_«_iljs C^Jul sj «L>.|jjJI» Jlo id-i^aLi. 

^fral I . ! - >•! ^1*3 L4-4 J ij&^jJLjLi Igjlf. jlj^JI j-ajy |_£l£Lui» 

id/'l i^-idtl di^Ls-jJI (J^(^aj . ddj^ojJI SjjjJI IJ)t-i nih (_j5Ll 1 (jJI 3g-»■" a 

3_jjaVlj j_LalJL*Jt (j^o jJlIII iiiLJjj i^i »1 i>i3tl (j-3-u 

.3JjVl CjlaU^VI i4_uIaJI CjljjVlj 

JL^lj (^1 tfLaoVI t»l I>intl (jAiji (^a Sjjt-itl i-jjLsclII i-^ I JLaJj 

' JJ <3 '"' (jJL>. ■•! i><Xtl ( ^ r a 4 L2 jJ 1 jxa cJLU (jf jju cLuaLi-j 

i»l i3ii II ( _ T a jjljjjJI “i-j-ikj nL^jj (J7 £Ljj^oV! »l i>i3ll tiJjSLo jlSJj 
iLd_j£UI di^L>.jjiaj.SjjLLaJI J^Lii ^1 ■•' d ,,, (jSLii 
j|jj_!l (jjs d xl~4, a 1«3t-it >LoU. iLj^ii (jj^d -5^>d da^Llal Jjlkjs 
. dljj «LuL»JJ “Xjtdjl (j-V («-ik4JLc. 

£j' til 1 .') «(JjVI ( _ y jjd«JI ■•' i><4tl Jlj|j)) jjl i~il'd \1 i^t I jjjjjLajs (jdij 

Ida.! 1^-1 aj 1 1985 j»lc. (i l gj3‘\ 1 njdi) dljj Jl>-I i^jJI 1(^1 elm 
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ifjjjiaJI CjUoc 


J_j-aJJ l£jl mi a ^jl£j.«<_ j-1 CjL t-gjj-c.»^liJI 1 * »^>tl j ^ All J^LUV 

44 j > lo c_jjLse_I<_j ^Lj_3J1 oS-C.\- uj^ 4((lL!L^jL))) ^-4-uJ^-taJl Jal^JI 4 ^l»-T 

. 4JL>.jJI Jlaj .^L_u^j ^j_4i_ujJI 4 -lIt, ^juI Jl 3^ dljJj 

***» 

4-La CjIJLlLj {jr £i £__lLuj j 4 4_u jl_>iJ I 4 _l3 ^JljLu jl 44_uaLv. 4jt_uio ^ 1 «>» A11 
4 4 <>> 3 V la CjI 3 t U II 4 ? Jl_A \-<S . C<- l a-A <>>♦ i CjLc.L*_C»I 

44>jjjL?tA 4J j-aI 4_j 3 .iljjJI dJjJ .4 _aJuLLa 4_lLu 4jjL*JI CjLjjSJlIj 

jli 4 _aj^La 4-pe.ua |j CjJJjJ_a CJLufcj . ' 11 (ji-A-Lai j 

'. Lg-«-fl>l (jjsj i^ i it l !^Si 

(Space Sickness) jf$i- I 

£)l ‘ jJ t ^_^_jJ| jljjJ 4j^_3fc_jJI -j A , ..11^ JjJI <_jl£j La-ITlA 

4djJ_llj jljjJLI (JJ-U3J. JlTlJ ' «A% Atl _}|jj (j_A */80 J 50 4 I < 11*1 

erJjVi ^LjVI 4^dL^j J-laTJI ^yJI J_Jllj (jlAiJIj 

»1 U f.L) i((*LCa_3JI jljJ» <L>JIjla ^Jl ^LisVl Jla-C. Ju9j 

MiAeJ^_>.Vl ^ !>>•% VI 0j_A 4 ^_lSI_3jlJI jj-A LcIjjI ^1 j^JI 

L)l^ 151 4_4-£sl_Lj .j_j^L2jlII 0JL4] 4_j_ul_>JI jl3Vl t j_A Laj_>. <_jjJLoVI I ju* ( j-a 
4 u CjIjJuS (_yJI ^llL>o <_jjL>o jl 4 jjJj ^L$_a ^IjLj 1 3K a aLLL-3-11 JljIj 
^ m i U 4-A-4-4J J 3 II J Ml 4 4^lla ^.£*s\xa L)' Jl3^ .3j^-a 

J_j_3 44_aj^LII CjI j_L^>JI (j**i*2 ^ t4 < j 3 1 nil ^jL>* »1 <^3ll 

♦ (jlpjV! ^_yJI ^1 «>>All cJ^5 La lLsjjlA 

• « J^oil Ju^Oil)) v^Lu? ^1 A^iil aLLVI <>a JJ>.Te_L_ui] J-Laij dJjJ 
^L,J 4 LaJuLa ^1 />> A11 _i|C jJL>*J ^yllll Jl ( _p2»^JLl]| ^ If. L_<Jj JuJI I 

^I <>* All j|jj t_ «< tM^vj ^ylLv. dl jj 4 4-uLj j V I CjLjjjJuJLj a! jA ll jLc. 4 (_jjJl_uI q _a 
. jljjJI Ijuk JlLs 4_cI_La 

<Wu>J V j-aI *« f ■ 1 «>* A11 jljJ» c-<liILll ‘^Id^VI ^2>^-l 

. I 995-t—iLtSLI LaL*JI 4j^-c^XI <LLuL(-u 3LpJl :^jLajCL J« 111 
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-(3) 






5-jaJI ^1 6-jkll 


4_iJjL>.)) JljJjTj c-.«-ge-j Jj iCjLjjjJuJI j| -A ^♦UVl jl t 4j^J^M 

. ^(John Billingham) «^L^5e_LiiLu o^>-» ^JL*J! $.Vj jt (j-aj • «4_lc. 


, 4j 1 <>n i JJiC ( . «' ftt! O' **' 4 JL».j th*wjJ 

Qj)~ Mill (j_A Jj9| (JJ^j *4JL».jJt ^j-a j»taV! ^.LjaJLi! Jl*_j 

4>jjJl_j tiJJj j_jJ_j_ 3 iC-JLoJI 41 <>ir. pA-LiIa-i] I ^y=->- laTaj . ^ jLftJI 

Luoj 1 j3Jj 1_4^ . ( _ ;r J^ (jTi 11? m 4 L^jI m« m.j i^Jpl ( jr 3 4_ul ^j| 4ii^flll 

♦ jm ^r<4 4jliU! ^^jL^_>JI 

( <i ♦ <T*n lil 4 j \ «;r. ^1 4(j-uljJI (^1 ^JlII ^Lajul £)! 1_4^ 

<j-C. ^TLLjj tpCt-ilSLlI JiLo 4 _lL>. 1 jJI ^ < ti^U 3j-^>.| ^-La_u CjITj 

^-t-^aA-iJ CjJutJ JlSj . 4_jjl_oILa CjIjTI^ (jy lc £InTa-d-!! JljIj Jj-a ciJJj 

• olJ-W-J ^JlC. j| t4jJ)jJI CjLIj-La-t^l 

jjO~° Juu ^ 4-~ Ju9j 4 4 JL>.jJI J!j-La ^.^Iu-uj V 4^_&1jlaJ! oJJt (jI Jlu 

CjLjj_4j^J! oj^ ^1 4 < m jl 4-ftJjl ito ( MjUll t£^-u-ul £>JQ Jj3| 

. <lJL^1jJI ^_<-u_>iJI *j ft y ' J o ^ ^Ltaljl ^Jl djjJu p t^T < 1 Ju3 

4JL>.jJI jiIJjI ^ mi^JI cJu^qj ^j-c «^jl!1 o-^J 

((_jV ^1 ^ Ml) vl 4 < nil (J^Jfc-0 4luij CjlXjUGJ 4<LuLiaA]l 

j. * nij Lq JlIc. i?Luz£ JljIj »^Mr<U 4_$_5e^>. tillju ^ ^ mj 1 1973 ^Lc 

4jj-ojlI! SjjjJ! <mi >) (j^l t L^JI Ljj_tiul ^iJI ^jJI c_jI_3c_cujI ^1dI^-c.Lj 

4>LaJ l£ L^-Lu 4jJlj jl tjAu_ol ^1 4 -lLvj LuTcq 4 eLy IjjJI ^-1^. J_^jl11j 

^Uki! J^jj4l98l ..U>,..A 1 ^4 «^j ..m^ Ui^ t11 t~<\l^.j t^.1 ^aj 

4(j^L_4JI ^ , M^tl I ( j-« ^ JlII c_jJl>. ^yic J-4-sfcJ J^jJl^ jL^>- 4_jj^>o 

JlAJ ^ « 4 ? C. t\ <>14? 11 jljj 4-> J » M i J (^Jl!! jIjJlI! J-U^J 

ojl4JL^I ^LiaA]! j!oj 3jIaTu-u! jL^>J! 1 j»_a j^j *4Jjji^ 

.4JL>.jJ 1 juu 

t~<\! .>> ♦ tl Lj}L>* J j^ mi ") 3jLc! o! o-!J SjLcuV! 4^jlSl4J 4_u^V! 

(4) The Christian Science Monitor-September, 7-13 1985. 
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CiLa£ 


4j?r t nil (^.}Jj L« Ijufcj / A <>s Atl a. cr^ 4i3l>»-U 

ljL_&J ,6j, g~ Ml U J Ml 11 jJs (j_C d />> Atl Cj}U.jJI J}U* 4 _}1jjJI 

4 3 J 4jJl CjL^L-u_Uj 4*1 < „UlH (jy jJL-aJI j_uQ]l j_4 Lc.JJ CjJUtJ 0JjJiJ 
j_aV 1 . 1_4J s U J^.1 | cL?e-4_ajVl Lj^L>* (jUJ 4<j-ulj»4failj 2.ij>jVl O^i ^JL-ssLflJI 
. (Loosingtone) «4jl 11 4-g J tiIl jl^» ^p\ U <^L «:L1dV 1 4_t£. j»jju ^jJI 
i4JL>.^JI jiLSl ^1 «>*Atl jljj L^_uj (^Lju (_£j_».Vl { j^s Ij-CVI (j-AJ 

.lI&LIL^VI ^ V t«L>.jJI (j-u 1 < n^vlj (j_uljJI Lr^ JJ?* <*»H 

4_<_u!jj 4 _j_aJu 9 (j_a jj I ♦ j ^jJI jLt^-jVl jj* mi J!la jj* mi j_Aj 

^Ijjx. ^j-o 4 jj_o jJI SjjjJI ^yic. Jjlaj Cj Ij-t-JOJ 1 ^1 till} _}j_aj * (J_»L_uI 

4 ^ 1 11 *>J1 (^j-^-VI J_j1j_uj-I1j ^jJI j)V t4_ujL>JI ^IjuuV (jlsjjfcjJl 

^LULiLj ^-1 />>Atl Jalj j.a-iIij-3 4 L £j 1*J1 £jj>Jl ^ 1 ^ < «<H jjj>Jl £ya ^SJuj 

1 3 mi II <_3lj_UVl (j-* ^J^JI <-jjj_£j jj* <~J j)Ll>.Vl ( jr 3 J-ujj <L>.jJl 

£UjJ! ^jJLjjs i u \<^>*11 jL^>JI ^1 t^ljJI j^&j ^jJI ^Laju! ^j>Jjj 

.j>>A4.j ^jJl L-JLa]| L^-laj 4^-<-aJ>J! j )-0 j_u£ JJl£. ^1 j_«ljVl jl JludL) 

^ <>1 g 11 jL^Jlj 4 _lj1j_^J 1 4_d-ii2Jl (jr ^ Liajl till!i j2 Jj j . 4 j1 t^t f) JJlc 
^L flJul 4_^>. .4_jliLi,! LIUSLjI CjJlscjj $:L*-<jV 1 (j-ald jj 

^ mi^JI 1 n 4 <?K 1,1 CjLjj-oj-^J 1 claLauIsI ^1 1 

1 Ml f j *4 «;UL) - kl -j 1 14-tl>> 1 jJl 

(_^-ll j -^1 J-^ll ♦ Sj-u-sa^ CjI^IlS ^lc. J^tUl 4 _lC^J 1 tiJJi ^yC. 

J*. Ju>3 V JL^J ^LVl J>U. VI V 4*Li*A]! Jljj L 4 ] 

(J o r. LajjJlj p t^» r< ^1 iC jL jI tillj Juu p t^." m . ^Lj| 4jujI 

.^-taOcll 4 _lL>> 1 jJl 3j^>.Vl 

^1 1^> » UtTlJ 44 JL>.jU ^LfVI f 1 ' ^ ^ 11 JLjIj C «1 4 

. ^HalLiVl ^\ L-HaJl ij-au ^3 ♦ ^viaTi-LQ j-jlC. ^Lajj CjI j j_u-saj ^1 CjL cJb-Lll 1 
4 (j Lij-ZJ 1 clr>, '* ij~> £_j 2 _ 3 j_j 14^jLaJI Jjl* 11 (jx. cjL t^_JJI jjlc J 2 j 
CjLi t-> 1 >.Li ljLu^j jl^Jl ^Aju (jl ■ t^s^.,jJ . l—JuLII ^_Ltlaj 1 

» ^1 A Utl I (iljj-Jl CjL l 4^ (j-sa^-Ll Ij-Iij L^l 

4Cj>LwjJI 4j! Ju 3JljL_u (j^Sa ((C-A2J1 a 3j_4fcLIa (jl L^ 







4-<-oljJ .>> A tl t . U> ^ tl ^Aju Jpa-iu Jj 0j 

^JlJI CjIj^ ^llul ^ ^ ^ 1 

£L>- ^dJI ^LiaSo 4_*_al_>» £j_ 4 ^Ij-lK)) £ Vjjfc 

j^_3e_4J t ^jJI CjL^JI JljJjj lJi^jIu ^ < <i^I 1 £)l :4J Cla^a 

j_Ls JlS ljufc <j! Javj Ju9j .4-uJajVl 4_ujL>JI JLe-a ( ^a 4j>.j^j». 

t^jljjJI ^IjuljI 4_JL>* fj la cilli JL9j .^Ll 4 »t »n Cj_al_i 4 _L».j (J}L». /\ I 
(jT JlSIaj 4_Lxj>o (jLs ^ mi>JI p > n^JI ^jJI j_uaj>a 

^jJI CjLj^_£ Joi ^yC. ^ mi^JI lJLSjjj (jJJjJj . ^jJI (jjQ 5j-j_t^ CjL u ^ 4jjJ 
Cj_)1£ ^Lskj L^L>JI t^yzju jjlaSI cilli lS-^3^3 • 

CjLjjfl I (I A t Lubj! (((j-ajlj-tK)) JJJ^jJI (, rt<V^I Ju9j . clLluJ Lr k. 

L7 _b JlIjUj (^jJ! (Erythropoeitin) «j^a j_jjj-jj-j I» ^ a < ,n ^jj-aj-A ^ 4alA>. 

. 4_t^ alj_a_>Jl ^jJl CjL^£ JljJ^J) j_uu^ j-UJU ^ jjlj t»LjaaJi Jalj Jli£ 
* 4J t^^psLaiejVI I JlA (jl ciUli £)_a glnrtil Ju3j 


^UkltUlidfe-3 

j>j)j < nHSJl (_ «< (i^j i ^Jl /^1 »>>Atl £jjjJ| Juul 4JL». 

Jji_*_a 4a la < >i cn j^S-aa La IjlAj . ^A-uiaJ I j JloJLj ^ mi^JI 

. a. 1 ♦ 11 ^LLJI (^) 4j[£j 4A^_LcaJlSU! J * ^ '< • t ^j-L>JI J-lUTJI 

jl ((^UkjJI 4-pal <.( i a» ^ < .il 1 ^ j 1 r, (JJLLsj 4-uioj-A Sj-ALLs Cj JlscJ La Ijufcj 
1_4J t^LL_*JJ Cr Ju i £ill ^LLJi ^2) Jitiicj CjjJl>. 4pt_uj . «^ 1 L>»! 1 4-tfuLxi.A» 

3jljju>J1 L>UJ1 L^Jj? t^»ll L}L>* ^ (jyc.jj llI1_La 
j- jlc. ^LLljJI <__3^Lj1 ^ 1 c, t«4-ojL^Jl» L>LkJl jjfc ^^pLJIj t((3jJji,l» 

.*LuJl cjLIaaj JjVI t^jVl pjj-cjJsl 

4JjpL ^jJ, jl 4iwjjjc_pa]l jl ^JlSj JlIc La-La 

>_iLt-t-aj 1 0)] / a 1 L ♦ 11 cLuLla CjJ_>oj i4_ajL^il L^L>J1 lLLLuj 

. '/ I 0 Li)Jjp.' JJ)d 4_aLaJ L^jJlo 4_Lv.j I Jalj ^LLlC. 

Cj^Lc^jlII ^1 JlirM t »1 4JL3 a < 1 > m j tdjafcLLaJl £Jl& t»l al t tl ^Ajlj ^ < m4 
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ijjjjiaJI OLa£ 


V lj . e. 1 > >* A 11 {jJUlU (J^*l J .ilj^JI 4^JJ». 4JUlI / A .1 

I ilj-L-Uol L-.t-LL.uJ 0 )\ 4 _} IIj^J I £ I JlL CjLuJJJ-J! 4_]L9 ^1 4^ j_3 U Jl 3 < <-t-<-gJ I I 

^1 MI <a ^ J? _3 4^LaVlj J_j|j_<aJI ^SLfc T (J <_^IlII CjLj_aj^]l jlj-^1 

•fllcudl 

4^U^IUUti»at-4 

al <<^311 JijIj (jl »1 alt II l^fc>*wV ( jy 3-H 4 j**- i«MI ^_<fclj-ta.II (j - 0 

jl J 3 <n 4lLaL9 Jjlo Ju9 iLajj 326 «^_j_a» 4 jjI jJJ 4 (^JlII 

OJI^I <jt L^l tC ^-^ (Jjij *jIU_ul<_u (I , 25) 4-ua.jJ lJu^lj 

Cj^I <>ir. (lajljUJI ^^ JJj 9 JuS lA <>u?I1 (jt ^ 4_u5L>JI 

.jljuUI I 4_al_3JI 3 U U" , ,,' 4lc ^ILl jJI j_aVl / ^J. 3 A11 Jj_4JlI! a 
3j-<fcLtaJI oJJb £)I jLilcL t'jji i h3~I1 I JlA ( jr Lc. a1 aI C. Ju9j 

1 Lst a I I , ,1^1 J UJL& * (^jLftJI (jL-iu^U 4 _U_u_lJL I ^lc. ^1 .UVl ^jJ 4j3fi)^_*_a 

£)V . JjL-uJI »L<-u-1.1 4_La^_^l 3 jLc <^<H 

C-JjJSl t^L>.^IL_u! 2UU jl Lr^ ^Lfil Mill »1 flh < II I 

CjLj_ 4^ < nMj . *1 ,>> Atl CjJl> 0 (_pi! (jjj-II ^1 Juul 2UU (_yJI (jj£j La 

• Lil l>Vl ^1 ^1 oU5J! ^ ttr J2l ! t UjJI C^i ^ 

Jij-jlj La (j\-C.j-uj 5l .CjMjvjJI Jlju / ^1 »>s Atl jljj 4J La IjlAj 

.^Ll 3 jlc Jlju 4j• jjU 11 L^nJLw ^Jl 

4^»1^JY £LuJSSY myjJ^iY-5 

^ i r, jL^UIj jJ-jJJI cLsLuJ al tl J^lj 4 jJj 4^.^_<_u 
<>_} j-<-gj ^1 »>> Atl i4jjJLa j_t£. 2 UU aLiaAll JljIjJ II al^VI 

J* U^IJ ‘ L ^ s - a t hi^') JljIjJIj . tiJJLv 

11 *t j cilljJj . L^JI VI t- «< <i n £)I , „j V t L 4 Jjjv 4^ljjJ 

^jSJj .33j_a 3jjj <J£^ jJlj tjL^illj J-jlII (jru Jj^LUI <U-LIL> 
V JlS LLl>.Ij jj^Uj ^IdjVI ^_yic J_t^L3JI <L>3r II 4 Uj|j 

jL^j>.VI jj_a £j-<-J ?■ I «^ AII JljIj cilljJj . 4 ^lL_oJI ^LjI 4jM^ („^ £ ' 

.4_ajj CjI^II^ c_jIjJ^xIdI ^Jl ^J^l t^y-ukjJlj Ij ^j <^»ll 
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yz CjL^-lIaTlj 4 jl^JLI <L>.1 jJI JJlscHj La LJLc cdJjJj 

I_<1^ ,^V1 ya 4_JL». 4^j^>.Vl 4_U_u_>JI J 4 _U_oj 2_<JI ^cLuJll £—4 lLU j 

^Llj^M)) ^C_i_ul_J £U-UJ' C^jLiU ^jJI 

JjLaeJ (^Ji!l j3ji,l J-aL*JI LrAi .((^-i^jJ^-uJt «lc.L_a]|» jl 4«^ < ti^ar n 
i^u ULA A CjLcL_ 4J <CL>.UtJ 4 ( _ r lxljJI ^1 ( I^LuLA 

^LUbJUJg*>JI6 

(—OjVIj CjLjL^HJI CjjJl>. '>» At! jljj y&jJUJ 

?.Lj_UVI <j_ 4 L-tf-L-jJ jl^Jj . jLLjJlI ^j-c 4 jJL>J!j (j-utilj 3j-atl>J!j 

I '{J^J *»■ A tl 4 >j_a 4_?e— lTlj ^j_4 (j-t-u.3 4 Cj>LvjJI Juuj (J_l3 j 

4-lLc. CxjI^ l_4-4 4<ll>.jJI Jlaj 4-lIc,C^ t-u-sa! JlS £-J jjI ^iaju 

. 5^J5t_L>Jl Jl>.j 3 ^1 4j^_La_4lj I 4 _LoL>. J - ^ 1 t >» A1 t Sj + <^\\ J_l2 

jl -Uj r. tl ^ya Lc.jj CjJl^cj / /? 1 «A11 ^<3 QjjJl ^Ijuul £j I 

.3jIj^/! 

tUb^L j^Anlf-7 

Aitl tj_& ^ jJjj Cj}U*jJI ^Lul ^j-4 1 juaju ^ 1 «>* Atl jljjj t A A j 

Jl5j ^j-4 Jui^ (jr^Ij ^ mi^JI (J-4 JSIj-uJI ^j-saju Cr^I 

3j-uSLII jw^JI La j mi i ?4 4_uls cjLIj,U o ^ j ^ j -*-^ 4 ^LfL^ 4_ulcI 

lILLj £->*yaj . .>. A11 BLl>JI 4 »j i U j-o Oil i^Lai>l LgijUJ ^<-11 

(jj!jUll jjj ^4-Al c-'-t-L j^jJI 4 ^jj i nljj-JI j. t<~i 'ic, ^a-aj ^J ^j^alj-cVI 

s;L« yA L^j [a (j^-i 4^ 4 < ^3^^ (jr^ 

»1 ^lj)j C-t- LL SJ- 4 - 4 JI stL^l*-!! t<~l ) 4dj-ALl£lJI 4 >JlA C-xiiHll (j-4J 

4 4_£.L-u t A i^s '1 \ 4-IjvjJI 4 1^1)1 ^J-lS 4^JJ,1 4_l£ t-j|jJLl ^Ul (j-4 

4_4aj_43^Lx3 

j-jLUj ^jL.gjy 1 ^lj-4 <_J-Sj (j? 42tblill 4- u O. ^ l JjL^JI ^j-4 
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gLu-u-U pUI ^jLi-ujVl ^-t.u-'V- ciJJj j ^ 3tl JjLl4J j_uS Jl^. ^1 

. (_yU 4 juLU jlJ-U j Jj!J) Milt J *> 3tl <_jjL3£j I^jCLo 4JLjL 5CJ t l_Uj_3j /80 

L^lauseJ Gj-uSJI 4 i < m (II o Jl^j ^jUuj^M ^ JjIj_<_u]I ^UJLj 

jJLl Sj-Alii ijr ^ CjJlscj US' UUj jt !jJ lj j_s_ 3JI (j^SLj j 3G1I 4_ua^C. 

. UUj CjI aj jU 

^3 ^jU 4jV ijcJ.1 j-A 4_ujUtj lj3G ^jUujVl ^ < n^v 

jGLIj £c_il ciljjiJj t4_ftjU (j-a (jj^Su i<Lu±A j ^J.1 4_3e_taij|j .JjUu 
4_JL». jl ig\jl\ 3jjJ Jjujcj Uj (_yU (J^ d)Uu j_*_3]l 4_ujUtJ 

^ I Sj-jJ (jLcujV! ^■m.'V ^j^>j-3Cu t^-L-tS JjV. ^Jl <lkujj3 ^JUltJI 

£jtjUU 4_UjL>. t (1* ts~> 

^Jl 4 _j_jI^JL_ ul J^LaUa (J-^UII (jin j jJGJj cJJj (j- 4 cUUJI JlSLj Ju3j 

»^ ^ Sj i r (i i_Lu U^U^I ljJu>*^ t4_ujL>JI j|jj3 lit- o - i4j! U 4 (3^^-° 
^Jb ' * 1 «>* A tl 4_j_jjU>JI ^IjljljI 4_IU 31 ^1" m t dl 1 nil 3 -^ ^2 Lh°J 

. /». 1«>»A11 Jtj| jJ ^l3t tl £)lj3VI Jl> 3 Uj_uG Ui 

^j-oUu^VI ^ l^t♦" *Ua-3JI 3j^>.jJll 4 j»j iUH 

U_lS c_(-«-1j ^3-1 ^ ' g> j > " A /tl 4_u^^JI 3 d ^9-^ 4 ^Ll^VG 14-tC.UT cvV1 4J3jlIIj 

c3j^>JLj (j-ul Mi^yij g.1 <>i3ll ^UoVI t4_UIjJI UlUIlj ^- ^ - * -1' 

U-l (jIojJUJ V jlsL>J, BJjjlII ^ JlC.j ^1 j />iH (j-a 

^yic .iS » nj t—ilj-UGsl 4 JLx »L^a-3J 1 ^Ijj (Mood) ^Ij-a 

i4JL>.^JI ^ Jlj CjjLalu <>. Atl JaljJ 4ajwl3il 4JL>JI 3^ Lr^ clLtlu Vj 
4jUr. ^LliI 4_ujL>JI ^ 3^ (_>-^Ulj L*jj_<jj^jGj ^ mi^JI 3 ^ *UUj Jlaj U-Lc 
4_<_o1jJ C.<-4J Jl3j . 4_u jL>JI jJLLj 3->*UI,l ^j-ol < ijJU j ^^ylj fu 

3^» 4_uj-^S t-jLUal tL^jl_U 4_ujL>JI jGlb 4 3U~U 3 j_aLUII jj_a 

.^ijlII 4 £jj>. 63 ^ 

JjJj '■! j At ^yil 4jjJJ.I 4 _u_c<^jlII (JU>»VLj 4_l^L>JI jGjlII 4_<_ul^J^ 

. i_^jj_UJI j-jju JlIc JjuaJI 

^U^JI Jljjj4n^«n ^UJIoU*ULw4^|jJlI2UL>JI IjSh U U3 

t^Uol ^_yU 4-UUJI cj^ U sfc T JI (jru . 3 jL>. j_aLU« LjLp.1 jl>.G 
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Jo. L Lo- | J.COJJ .«4_<_ujl^JI » f-uj I 1 JjlL « (jI Ij 

JJj Jo ciJJj ^ If. 3JuJ lC. 4JILaI cdLokj .<(4 _jjIjJl*J! » tjj)» Mill 

^oaUj-j Cj}Loj j^Jlol J}Lo * JIM! J jlj^ljj Lt 1j^ t Cj}LojJI (jiaju JM-L 

SjjoJLl (JtIjlIIj <bl *Lco3 OjIj ^-J 

< jr JLi jJujaj jjju »1 4 Mrti ji cjjlSj J^LJLlj JjLUl 4 j-lo_a 

4luLtol (j-c J^Hll ^LlLsVI ^ <lj . IjILajJL^ 150 <LcL3jjI < U , ,.j~ ^ jl juc 
* uj^l ^ I •"*■*-»! t—<oLuoj (^JlII fjJI tUt t.M 4ot_uj i U \ ts~ic. 

»1 <>u?fl JljIj 4*1 u utl «^LJjj|)) Cj^-Ioj ^Jo-I 

4_j_jLusI ^ \ 4_JVj ^lf. 4 _juLjJsI CjLLaj^_a $.1 4 \c. j_a 3jlo 4 mi^Llo 

t LlIjo. L« (jJ lj V ^5L»I» 4 Jjja <jJJ j Jj J^j *oj u~ic. 

.«)) L^UfcLalu VI V JjU-tLftJ (jjj Ju-^jj tJljjfcl (j-* 3 4_j Loj 

Ju9 LLf^ t I 982 ^aLc Q\ jluu l& j-uj t \ <-o4 JljIj Cj Jo ij>! JLLa tiJLLAj 
JJloJLI Jlc.j_U . Lajj (21 I) « 7-Cj^_lIL_u » 4jj! JlII 4_LaoJU L 

L^jJjX. JJl^j L^jI ^jJjJ_<_uJll jJu9 i4_oeij d-ajoLf. Ca-u*> L^Uj-l^J 

Sjutj)) j-aVI llUj ^jLcoLs .>1 Lc^_u_ul 4U^JLl JoIj $.LLlJL L^-a^-aL^ 
La ^_£,jO -A Axol*tl .L , „j lLj_l^JL 4^jloJ,l ^-If. Ij_ioI j 43 JljIj «j_lL 
.jiaLitA (j_A ijJJj 

4 >U3tl <d 3U m jl nvl ^ylc. <j\_j5!j^_aV! <iLLL*-ll ^lj^_3U_ul jJsj 

O-lq. , 4JLj) L> tl 4-j-jl (jj jJI g-L^-a-jJI -iljj c_*JjJuJ 

^j_A ^ ^ '1 3 in jljjJI 4J ^jojjfclu Uj t4j»j«Ullj 4_ol_Lll 4 jL!Ll(J 

J L ♦" ^^Lll , d J ♦ J J L11 4 _u_uLUI 4jjoJI t4Jj_*JI C.<_o. 

^j-A j—y^ jLlol jl^j . ijr ojloJI ^JL*JL JLojVI <JjL_uj ^jLp-VI ( ^a j-u^ 
4_j_(_u l_3_I! ‘ L tl ^ji_A 14-j— ljjJOJI CjLulJI <?J_A IjJlSjI ^jjjJI jIjjJI 

. t_jLu^C VI L^A-A JlLuj (jl ^jSLa-J ((4jIjjJI)) 4JLtJ JLuj La 4 ^ 0 LLj .^Lse_u 

4>Ju& gl*t Mill ^A^LL |<^jiuu LaLo£ Jj1\ d \ JJ L 11 j^uL-uVl Cxjl^ (J Jj 

4_u^lJulj 4^_4^jji! ( _ jr L- BjJlIII ^a JlCJ « ( _^l3JI )) CjLjj 4 - \J g Uf Jl£ / d 3 L /11 

(j£L«j «4jbjJI)> jjl (^1 i(jrUjjLlil 05^3.1 i/ill dlxlsLlI J-Lajj 

^LcTu-uV44 jjL^JI cjLjL>J.Ij cj! mi^LlU ^^"l^-JuL 4 1 ^jir. C-.JL L JI 
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(JjJ <—Sj-jlj CjLa^Lc *Vjjfc ^Ic. Cjj^Ii 3>^ , 4_ul a m > dtl 

^)-ul—' JulC. CjJlscj La j_&J i((3 j- l£ ] I ^Util)) ^<u-uLj JIUj is~)J 3 >^*-)-fl 
c—jLutJ Ij-Laj ' j^ a" 3 )jJ t4 _lj^_aJI aLlcuVI ( j r ic. j-a!u_uJ,I j_Lb_JI j_x£jjj t^JULi 
^pal—L-iJ' 1 mi tl ^ i U <? t i JuL>JL^ .^a-JLsua _a 4_jJl jJi_LJl 4_l>.jj 3 ^-^ La 
. ^JU_A }Lj cr^l ^^3 J' 

^yJLc aIj—L a-jVlj 4_Jj_*JI ( j_A Cj^?L_>J La Ij_u£ cilljJj 

^_^_jLaj JlIc jljjJJ CjJlscj 3) 1 J>5La-2 La ^Lc. jJt \j tMl oJJb ( jojL^ 

(jsi * ) (jLfcJ 3 jJj»u3 aLa1*J1 u ^\Vt t <d Jui^ i^Jjjla I^Jla a! <^3tl 3 j_jL_u 

- ^ lQ * ^ Jill jLjuV 4 (jljJL} J^IjlII (jja 4 Mtf < <itl a!jx».| 

(j-aL>* ^LaIaI Jju Sjjj-ua ^1 (^\_jSLjj-aVI ^j-aAlII a! a if. Ji>I Ju9j 

^ jr ^Ibl jl t4 -^LaTcvV' ^ufcjj L-t-t-UJ*- p ^ ^j > </ ^1 <>* Atl _i||jj jLll^I JlIc. 

£)Jl-a jj_A ljjL». ^jJI 3)1 ^1 ^ iU>stl (_jjLscHl 4 J-lL>o ^j_a 

3 )J-« 3 )-« lj_|L>. (j)-4-& *a! tl £_a cJi_xSJlII jJlsI 1 jjI£ 

oj^Jlus 4_cj_a-3c-a Jj^.j 3)1 <gL ^ Vl ijT 3 V*t a j^»T ^aJLc t h mm^I La£ 

(jj-Lc. ,3j j <^i 4 jj_a j_*_j JJUL ijj.j u .xi * 4 ] <- ««< mj t^LuaiJI ( _ r b _il jjJI 3 j_a 
. ^julII 3j-li5L!' cjLc j_A~>Ji.i < U mj cjjLstj 3)1 3 >^Uj La <j-u£Lc 
m j3 3)-° cr^" 3r^ 4 j! t»lj-u>J 1 4 £.j^jsc-a ^_uaj Jl^ cilljilj 

a j . l^^tl SjLaJI aLu!u J 1 J_Xx 2 _AJ 3)1 ‘ 'J J ” U jcjjil ^J1 J_A_lxlLI 

.^jIjI^-aj ^jIjJl^ jl W^l 3 h° 

6jlS|il|Aai -9 

3 )SUj La / ^1 «>* At! jljj L 4 J ujLuaj (_pil (jlolj-cVl i j-c 3)1 aLaIaJI - Ln^V 

aJu 4_usL>.j (^juju ^^yllll <L>.jJlI 1 jl jljjJJ 4 _j_uL>. IjIjT ^jLiTlC. 1 

La jl (Sj^l jJJ j_a JlS^) 3jj_ud ^jIolj-cVl 0 Jufc CJJ 4 L 5 JlSj .Cj3L>-jJ1 

JjLtuJ 4-u-A ciJJj J 4 I 3 J^j »3)1 J < <■ jl (jj-ua^>iJl ^JlC.) 4jjuj 3)1 3>^^ 

^aJ x^^jj-aVI ciJj^JLl Cj^Lvj Ijj tU» <>» Jjk 
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J-4-& 3 1 na^La V] ciJjSUI cj^L?tc *-1 jljIj JjJj 

^j-C I Jljv. 1 Juju j-a_U jljj J^v I ^j-u-aV 4_il^c . > U» £ a 

, 4-a-j**- <«MI 4_^}L*i] JJl>JLI 

J_aJL« <l».j u< 1.1 i 1974 ^Lc. 4 jI^ (Jj i < (i 

.jLxlj SjJ. 3jLJ Jljpi aLL.c.1 <^11 ^l£L^» aL^J! 

Jljlj j|_j_pl (jl I ; UO? ^a-g-il tillj aljj c- «j i ntl (jl^j . <*il 3jK" jjjJ aLjjjuaJL 

.Sj—ii^ jj^al j-£ jG I f. (jjjjLja IjJjjlj idLiiaAll ( _ r 3 Lajj (80) at <aa£ 

^L^il Jj3i~i (jJj-ilaS j-i^J (jrt-u ia-if. l_^Jr j i.-> I ^-il (jrlJ isLuaVLi 


«£U1 gi» jam J»- 10 

jIjj ^>1 1 m-^I jjtj i^jL33 .JU^aUI 4-ul i>i3!I cj^L>.jJI tiiljij j_La jliui! 
i_iaja^tit <LuJl*j: J-jjJlj Jj 3 . ,.tl ‘ 3 -Jjll) dJJjj i£Luj£L!I dilg.1« uiVLi aLaaGJl 
. n a mi11 ^jLj ^Ull CjLjjjj)^_J 1 t j- 4 Laaajl p il tdil^.1 • i"iVI ffJJb ^£ic. 
di^L>.jJI (j^. Ij_iii£ ( 3l"3e3 i^jjJ,I <J[ 3J».jJ! 3 «_ijU £jl ^ tiLi Vj 


jls 3 ,<I,„>UI oljLiVI oi it .^jj-jJI « JlA ^ ^jSJLu^UI oVL^jVI 
tP! O^ 0 (J- 1 -^ Cr^ - l '^ La 4-2jjaj (30) j| Ji£. SJjjla Ijjuo Jjj. «~i i n" 

d)(}L_auVI 0JLA ^ j <- ' **■'> u JL0 ^j-3-uill ^Liaa^l liJLlA^ .«U3eJjJi! {j 3 miT l 

.i_i^£Ulj (jisjVI (jij (j ii a i*i 11 (j_j^3 LoJi^. 

(jJI il^jJI f L^I .a_H^£Lll ^LcU.iV! ^ 1^! 2 LUa 
( j^Xi 4 j i ii (ILi cLi^sL>.j i«LuiljjJ! ,jj8 Jjj-o (jJ! «L>.L>. CjJlj La ijtJjJ,! 
Jj ^** J ftLfljJI J i r I i>i 311 3 ■,, ^jL>- 4 j-I j i ntl ■ ~ 11 j I «t* jjV . jljjJI 

L>°tP! (_(±3 1 ~o±c. ^yJI J-^a3 JJji ^Jj-1.1 

.(jl jm-^ 1 J-^=j3 6^ l -r c: *i 

fjJs i^_jj_U t~i iii (J_5-S jn^3Jj g i ii u i3"i~ 33 (JLa^.1 ijJLukj i(j31 ii 11 
^^oj-Li LiUji j l l^jli. itiiLiA 3" ... t _ 7 Hl! dil^ a »" i n U 

. SjLiaJI 1^3tj_uGj ii^ojSUI olxtb (j^s f'gj* 1 '*'" 1 ' c '-‘t‘-*-° 


2 18 




s^\ 1*0^ 



wA' vaft jM 1 ' 


L^i t»l 4_LuL_u 4 _j_c^_lJI 3LpJl 4Jjlj-c 

lLUj tjfC. t rth-Tttj t4_uoL>- liLst-a 

BLl>J1 4 _ijju5e_« o^il^ LaLjjjju 

dUj£j . jl L^ClulJ 

(jjj^Tn-U Jj i4_J_3fcJj_IJ Cj l^-g-ftTu-u-l. 1 ^jLjJI Q^Sk-U-u 
3 j-t-tL^ I -*(j^j-33 <—3 j)j»Ld (jJLafc 

Lr^ ^ .>> .« ^1 t3jJ,l JIjId 4>Ji-A 

£)! L-jJLv I 4 ] jJloj CjIj } Ml 3jic 3 jJu^uJ Jl 4JLxj 
. CjIj_u_u Cj^Ij 

£jJj MitH (jjJiJI Lr^ tiljJ lj 4JLfcj JjVJ 

4 t__<jjJ uJLj Jjlj £jlaj t3_^_tii_JI CjIj J_3JI cJlj La 

(-JjZusj I JJ—o 4_uL-bji]l l_ 3 j^_LaJ 1 d<->iJ * LLJI t _pa_5tHi 

ttiJJ3 ^j-C. ♦ 4-da^l311 4 JL>.jJ! 4>JlA 3j_a Qjt a 

4 4_Lc <Laj}L!l CjL^uLUIj l-£j£ 4_a_j_lL ^jL_3 

(jyJlil cj La j-jj 1 —Ll«.oJ Ij ♦ ^.LAJgeTJi j^-L ciJIj La 
CjLIsIjILsI tj^£- ^ j-3j t4 jir. _} 1 jj Jo j_l^J CLuu^aj 

Cxilj 1 _ c ^1 4_titJj_ll e_3jj-kijt (j-AJ 

d \ \ 1 2J Ju9 t JuJ \^ q ><L3tl Ct>J 

, ^jLmi^-JI c« < mj t L^jI j L>-v.j L^_jjuaj 

(JJLcj 4-Jj, mi ill CjIj Jl 3J1 £)| ciJjJu t4JLfcj 
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^1 J, £) Mill JjjlaJI «<L>-U.jJl 

*Li*Uf£iiUjit 

I Jl>.Ij < d<>>^>!i cj>LvjJI jjJ, 4_u_uL_3JI ^LajVl (jl u<>J-L jl3J 

C<-Ll3j-iaJI (jrU 4 > „^m iSjjLjJI t_jj^>Jl j_uol_Lc £j-A 

♦ CjLu-uU i] 1 (j^>- (^Lc^Ail jju^C. ^Jlj Jlla 

I I 4_j_3t_jjL(il 4lti>-j_5 »1 <>i4 JLdlj Jjl £>djL>»L». ^1^9 LaJlU^ 
(jL£ tftl-ll)) (^1 ( I -ciJ^Tt-t-U^-^) 4j MJ 4^-t.uJI 4 ( J £1 ( il tl £j\— A ^ \ C. t 1961 

JJZ ^3 /qJ ' f 1 »>* Ati jjjJtJ 4 _l<-u-lILj p L-v. ^jV icJiiitJ 4^£j ^jj-j^jj-aV! 
. 4_L^jlIa 4-ul ^4 Cj^Lv^j tCjljux-V! 4 JL>.^La ^1 I^CjL_u cilljJj . CjjjJLj 
4 i mi j 1_4J «t u>» ^ ^^4 juL_t-a ! (7 -^jJlj^) 4 Ha i till 4 _L>.j L^JjI 

e^LiJI ^jJLc.1 ^1 4 _j Jutu-tfD ^jJI .^^-ufjJI Jl %2\ 1 

^c__i_u 1 4 j I f. (JJLLa-j £)l <j_5!_AJ L« jl .^JLajJLj^ (200) (^1 t^Lj-A (116) £lijj| 
. (jjjJI ^Ijuul 4_!L>. ■ L ^a jpLjaj 5 I_^_La ^ .>>aj / ^ 1«>>A11 «i_ajL lLa» 

jjJlj CjJl_LI (jr 2Lll <■ 4 _l t -t-t aj-<-aJI »L^3 .jJI (j-4-i-u Cj^Lvj ClJIjj cillj Juljj 
L r-^ obj^ Q^-^Jj-aVI -iljj»JI I JLdd rA-Jj . Jjlol -ijJl 4 _lUdjVI 3j£LII Jj-»- 
4 r j 3 mi II ^^JLc ((jrLL>.) 4 _Lvj i 1962 20 ljr -^ VI t^jlsjVl Jj^>. 

. (d s 56 j CjLcLu 4) 3JlI oIjjj cj^Lj jl j ci<-l>. (7-c_^uiJl<j^) 

jl 4 -Jl-L-l^ j-<xiJ I <i! J-UJ tj-dVI Jjl 4_uLj^3JI CjMj^jJI Cjj_LAJ Jl3]j 
Jj« ( M jjLjcIu i . La^Jla 4_x^j^_aVI 

(l^JJ^> d-«) 4 -a-^I Jliil 

4x.L_4j 24) 1963 aLc jjLa 15 c. J tiL t4_x^j^_AVl cj^LxjJI jjla 4JV-L 

• (d \ 20 J 

t^jLdlj 4 Li < <il j_j tiJLIi Juu cl<-A-> 4 _j£jj-aVI CjM>.jJI Cjjjlaj Jl3]j 

1965 ^Lc ^JJ/jLa ^j_A Lj_) I (^^J- t -A- L^ .) ^A-<Jil 1 ^jlf. Jllol 
(7-^ jy _Lui_jj>.) 4JLvjJ! L^J^Ll CxjI£j ‘4JL>.j (12) L^J^LL cjjl3jj . 1966 
(14) 4_jIj^ i^\ t^LiaiJI ^ 4-C.L.aJ' c h I^,]j 4_cL_u (330) LaIjljIj ^ylil 
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5 -jaJI ^1 jiuJl pjljjJ 


j 4 £.L_u (94) 3ju« c.tT(^Laj 4 1968 26 jijIj ^ c.<-^jj (3 

. 5 I 

4 3Jl>-Ij 4_LuL_u _}ljj 4 j^Ij <Lj£j^_aV1 Cj^L>.jJI CjjjIsjj 

4_3_>.^La CLt-Liaj-t-oJ 1 ^ a La-Lu 41968 I jj-c U ju 4«jJJ^j|» 

4JL>-j CxjISj . Lj^j I _i!jj JLU 3 , ii'^LlU 3ljLjJ 

.3-cLau (238) Ca*b (PJIj * 1969 ^jLa Js cijuL <^1 (9-^^.?) 3^^! 
Jaj t g tl L&^ljj jjjs (jl JijIj ja*. (^Ull « I I-_jilI» «LiieJjllLll <il>.jJI Ig"I "j 
. 3x.Lautl 1 3i*Vij ic.Lau (195) L^jjLa ebl£ JlSj iSj^a JjV j-a3J! U (.1 (jJb. 

4jj-^ 3 diL^jaa ab^jjfc 1 _lSLsijj « _jil^j|» ^aL^-i (jjs (j^a5Ljjaa^M JlSj 

• J-jLil! CT^- « !7-_jiJjjf)) « I fjj> iTi>L>.jJI J)VL>. 

^tva-a 1 ?) jljj (jjJ (a_iV (gl *C I n ) nl « n i I I J-a-*JJ jjlLl 1973 j»Lc. fj&J 
U^lC. 4j (jptii (jl (_5-b • *=Lul *ljab, 3^ a»~i t a a^ jl (al i3iq (Jjuaa jl 3 jjIJL a 
(J^ t_3_lLi3 i jI_jj-II (j-0 cjjLi <«^1 !_jj|» (j-iu titi...Ij i i_j^L*iI| 

. .iljj 3fi jb (jja L^_aa ale.^-aa?e_a 

i 3 « i>i ci 411 3jus J-a-n-U Ji-b i"m3i ^jVl 3x.j^a>J.I (jl jiaj 

(_j^ La^j (14) C i « IJ JL3 OjI£ (_y3j|j -■•' ,><3tl ^3 aLi5Ljaal aLij 3juo (J^Ial 
c2ilj .Lojj (28) 3juo J*LU (Ji-b Lkj!jj (_gl .(,n<jv ojL>.j (gjaa-l 
tLg.j a ~>J>I La I • La^_j (56) (_£ I 3jJ,l CJ-& ‘ ojlus cLu LJ1 Lc.^a^>J,l a L3 j SjLa 
. Lajj (84) (gl (JliLal 4jjL JjLij 3jua ("m3 1 JLa^ SiULII 

(jL5j itiJI jLl al I>i31l (_ r 3 --13,11 L^Li La^j (jl^ (^SLj^aVI I J-& 

. 1974 j»lc. (jjj Cj^gll iLLIj (_y^ »1 ■ 3-.A11 jjua (jJjL 

aL3 m3 1,1 (jl^ i(i_iV (gLLau) (_,5Lj^aVl al a - nil J-a-K-a (jl (3^Jlj 

( Jr 5Ll C, aai^i L^-il adJj . LkjljUsj Lgjjjj l^aa*a>.j lgaja<t-i~j Lg^-gj ^ 
(84 + 56 + 28) dijaLal IajL SjsL^I lgl-t.1 ju jIjj 3«,n~ 3jsla^ jLejs (jgSi 

(jL£ (gjJI (JjjjlU ^a-a-acs adJjJ . jjtf i~i aQau jyi <_jj_3J La (_g| i Lajj (168) (gl 

4_jjI Jac. (jJJ, : ~M (_y^Ll i lj3La ^L^ (435) <tc.L33jl , L , ,.j~ a jl jua (_yb. 

.3jlU i>j_a (JlgL aVjak 3La*J (_ t 35!3 laLau^j I_ilj_ij aLaj ^LjlL jjjs 

JjL*J I JL&j . 1 J tK a lj3La (365) (Ji.1 jJI (jjs 4~n , nj i LL (88) “Ljj (jl^ 

(jl£ JLa^ Jti.1 (J i« a_'j .3j^a (50) «_jil_jj|» (j-Lau (^ Ls-Laa (jl^ (_g jJI jaa*->JI 
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JjjjJ,! jSLuk Cy° Lj^ 0 X3-^° J- 3 ^ SjLs-jJI £ y> 

4-3.1 t n a i<L>.jL>. (j! Jlj-g-i £)L>*Ll>. <l!j . jllLol diun 'j t (36) 
Lj^L>JI {ya LflJl (312) 1 Q gj I c. >.". » JLSj ,4 _*_ij^o jtLol (l 10) I agio 

. 4_j_jLj_^ 4^LLs ^j| ii4 Mill £ j-ua 4_uj_ci3j^^5LJ I 

IJ_l 9L*J £)J jJI »L^a-jJI -iljj 3Lev. J 4~ t a") • l^p-4 36 l-^-Lc JLL4J 4£j5l 

^;jetj 4 LlaL_u! 4 jjL^IL4 Ijjl4 J_4-*-U (J_LI j ^LlJI ^Ll 

: (i) jj^>J! V Jliil ^ *4JbJI 
. Ijl] 2720 <?Ll4-U cjLc. jj)"< i ii 4 10 

913 (jjJ «lLd a 4_lI^. lJl!I 87 {jjs (jj^Su vl *Utl, U A^.t I I 

. Lolj-^.^ 


. *UU Jl_l4J>o CjIJ evj 5 

* ((J^J <v1t*> n~C^L>.) (j-aJ^La ^4 rtU 60 

.(^tjJI oaeMU) {yx ljL£ 30 

• 4 I 1l>. 15 

♦ j \ (jj-Ua-u 210 

.q^jLl^ C_JI^ 55 

.JjsjjiJI ^j_c Lcljj>. jJL£ 96 

♦ <Ls A^.t ci.Lu-<-uM-1 ^.u j£ 1800 

. cjLj^j-AI Jjjj 156 

.j-jj_ea3 ^-Ll3 104 

. 4_uL j_^£" 4-<-u_t5Lo I 

. 4 HjIj 4 _>. 1 j_} I 

. cj>L>J.Ij c-.JtSLIl (j-o !_} jlc. p «>»~ 4 -iT(5L4 I 


. M S*<1 i~<l 4^ * I 

l_uL>. _4 3 , ,, 4 l / t, 1 ( j_u_J_LsJ ijr 4 JV CjI|J_L<_U ciU 5 JlJLJ 

^^LLdL 4 4_j5Ljj- 4VI 3jetUXI CjLVjJ! 1_3jL_u 4 1980 jJ_4 jjj_3jL£ <.mH 

CjI^ 4 > nil ^-<-4 j! Igjif, JjlLaJ (j' cpJI 4<LuLuanJI CjL^_U ^j-4 Ju Jev. 


. I990-<_>L1S1I 4-cLlJI *uy^X\ 4lj4J!-4_«5jSJ! :u4^ (I) 


22^1 





gjjoJI JAuJI pjljj 


■•I All cULLt_^ Jt^"' 4_JL>- Jilaj illLLuJ,1 jl <LuLl^oJI 

JL9j .«jljJa (j-o »1 i>i q 4 / j n < iM L4 J cj^ 3 " U_ 9 J 

i((4j-y~tl)) (_£l ((lIi^JLji)) I gjlf 3^' 4j_)ljLo 3-ta^ejJ (Jjl Ci 0 a 
(j-ij-iJI i>j-& jrU JiIL«j <_J3-J-JI J^Li" ^ tjI 

.SiajJ.1 (^1 Jjjlij 3^-®y iSjjIjJII 3ia^>J.!j 

*jjl»U*lhftll & J§ai J^JI 

£j_(Jl I JlA <j^a 4 Utt a Jjf ^^LUL) ^JL*J! (^tJUL&j-ud I jUo^l LvI_ 3 JuLl 
lj|jL-a Cj j_se-j! jJLlj .« I -Ci j_jJL<_u a-<- 4 j 1» 1 j 4 1971 JjjjI 19 

88,6 ojI£j . ^ ^ 200 4 />n 4 l^ILa jl-x^ 222 <L>.jl 

« 10-jjjj.Ljj» 4 _LuL_4jJ 1 Co^j-<-uJ I I ^Lj I 4juj I ^_l£. * 4iLcj 

4«Cj^_jJL_u» 4-uL t.^GJI 4 U^JU jljua ^j-a c-.cjjJa jl Juc ^Jj 4 jljj 4 j^Ij J-a->«J 
. 4 _cL_uJI cjLcL-u< 14^- 3j_a ^UcJVI jj 4! ^LlII ^LsCJV! 

4_La_>iXI ( jr JI p &"• ^ '" {j-A (JLaluV! ^j_a 4 j}£]! « 10-j^Jj_4_u» jljjj ^^La-J Ju9j 

, <La J 4?" a 4 ja!f ■ c-jjLjcHj lj-al^j 4^l_3tILW! aL<j| 4 jj!jJL! 
CjLj-oIjJj l_)jL>o ^j_a-GGj <<Cj^_jJL_4j)) ^_alj^j £)l ^.<.41] ! jboV! 

CsL_4jLl 3 aljjx.! £-d ♦ »1 <<^flt! (j-a 4_allL>J,l 4-LtIojVI Jj!jX! ^Jj) jj>J! (Jj->- 
. ^^jVLj d_La_jj>JU x_ < -a- < fit! I Jljju 44 _jJL*JI CaLcLajjVl ^j_a 4-tSLlb 

1 ^ < a (j^LUl 44 _jjI jJLl CjI U -nJU 4>J_A JAa 4 j! Jl^G cilljuij 

4jj! JlX! 4_Laj>J,L « I I -,»» 4 _LuL<_uJI CjJL>J ^wL*JI ^j_a ^_u^j 6 

(jiDjVl ^yJI Cj^Lcj 4 L^j C c a- ^ Jlj (jJjA-T jljj 4 j}Ij J-a^>o *« I-0$_JL_u)> 

4JLaL>. 

j-ILa (l 00) j-Aj 4- i L v l jJI » i <ij LtLs (18) Q_)3 4 jjI JlX! 4_L^j>J.I CxjI^j 
, ,.l JSLtu Cj! J Cui£j « !^J_a (20) L4J 

dj'j.tl SalUtl . tjtj't!jN ^ q! • '^j A (jU-Lcv 4-La J^-U 

, (2) iUI iye>X i»j>ui 
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.^LaJjl J^l jl-uil ^GjjI J-A (*) 

.JjLuJI 2^4! (2) 







a a i 3 ", a 4_j_jl_L£2_b t-jjLstHj 4 jjI JlU a U>^.t 1 JiJj 4j^L!lj| 

cIiLjLlj a U 11 1 j_C.j^ "t , nlj . (jjj-Jl Jl*_jI jIjT Jj_>. *3jJulLsj 

4_Luait_4 4 jjL4-j^ (J-jJLre-a ^LusLj tillij m <<M1 l-UjSJIj J-ua-JI l^la t4j 
^jjJjLuj cJLajj . CjLjLuJI <>Juk jjJui 

4_u^Ij^JI jtLulj I Jl^J 4 i^i^Va aJiaLa 3^ ^-oLatU 

. 4_Ljj>J,I 4_l>-j £>£La! ^ 

ljj_uo ^jj) U 3"< 1 j t4 jgUtl c_jjLseIlII tjjs jujulII c_<jL>. 

c_ x^j ciJJj 4 _usL>.j t^ -L ua Lc. VI i 1 4-Luia 4 -l uoj 1 (J^LsLlI. 

tiJJjLj IjJLse-ui^ tLajj (^3) (j- 4 < -rL>-^ L* dsLAj cJk 

I Jl& ^ 3 i <.. Jl 3 \1- iii1 ^j3 ^LujVI ^LuJ Lu_uL l£ 

IjJLli ^jJI «9 -jjjj_<_o)) 4 m 3 Mill ^J CuLLaj-toJI jlj^>J! ^j- 4 jl a <3^11 
«7- Ur _L^-LJv» 4 r j3 Mill _i!jj ^_tC jl£h«J tLajJ (18) aLiaAll 

.Uja(l4) !jjb (jjjJI 

jIjj-II 3l_a^-j j«JL*JI i JljJlj»JI jl i^~ tVI ^lj_al jLo^. ( _ 7 a <iil j-±c- 
ij-C. p > j A ■" JL^a-ijI JL*_i (^1 SjjjlII 4JL>.j oLSl 2L%a SjjLiLlI 

.JaJLUaJI 3j^>.| l _yJs (Jli. CjjJLs- oLse-lL «CjjJLou» 
( _ 3 Io- i(jpjVI (jljjjJI cJlj Lo « I-lIi^xILui)) I o m iL*l!j «j 

t-dl£!lL>. jLl ^LstjUi Cj^j^s-Ls i 1971 15 (_y3 i_a^L*J! ^1 cjjl^. I 

.L_iSla J>J)g i* 4jj-u (j-o <_JJ_Sj Lo Ci~i 11 (jl Jju ol_j4JL 

I 0 Lub_jJ I CjL%_l? l _ T ^ 2 i „< '( 1 Ojj2j-m]| 1-Mill CjjlrsJI I Jl^JJ 

Lo p ^ ULfuj (jjJLoJ*j iCjVLscjs 3jl£. J+U, (jjs (jl^ Lo I»-v 

«2-C^jJLl*» /o-i-uL 4_uLj 4jj|ju0 2L»-»- a t". ^IL. I i(j^oLc. (jjs 1 _)j-2j 

J i^i'i 1 djUr. i_2JL»j joJ (jl • 1973 JjjjI (jjo tiJlill 

(>o 2-ulfLJI 213-ji! i_iL-af *UJ J>ai jIjUI (jJI 2^LlJI SL^IjJU ai^J.1 
'g I "fl't Cr^i *=1 ij2 1. 1 I L1 (_JJ| JIa£. 

.jUI 

j 'I a i((2-Cjp_L_l 1 i n it 'J a jL-L>.| C-t-LXa j) ) I I I I ^oHSu J_2J 0 

i« 2 -j_jjj_ui)) oLpl 1^1 a !l 4 ijn 1 utl j»Ll Jjlj ol i>i ntl (_jJI JLkj^sj (jl (j_jjaljJU 
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K^l P-J 1 * 1 


. dJ J J)j 3 ->U jjj (JLLs JusVl j I J-tC 
4_uI_C2_3JI Cj}L>-jJI j|jj j I iJjl-Lu Cxj9j Ij (lr. i Ju9 Ci-u^j-tdl (jl£j 

j_La_5tU Ujj ifl in LajjujuJ <LuoLv. ^joij^Lo Cl^ixj <LjJLlII 
.«I l-jjj$_<_u)> jIjj 3Lt5tj (^JlII 

tl£uj_alj Luajj^l <_jj_l>.j LuLU BJljJlc 4_uj_c 4uuLj_4 CjI U**- a ^j-aj 
3jjJ (30) 1 ^ ■ " a * (_)jjs. jjJljj / ^1 .>> Atl ^jjlu «2 -Cjj_jJL_u» CjJufcjdi 

. 4_3jj9J 

4-<u^-<a «557 (jMj-ajjS » ^_cl_Lt-^JI j_*_3JI JL_uji Cx-t-t^j-td I (JjL>*J 

£)! ^Lj| 3j_t!u£. Juu *4 jjI jJLl S U,->.11 3Ju>o jll,! juJurll cV to, ,,1 

Jjulj t^psjVI ^SLsfc T u «557» (jr d_u-dl j_diJI just^j ‘ 1 g3ji*w J Mitf tl 
. 3 Julj 4 .u.li£ yj-u 4Jji_5e_« ^.Lc. jllLdl 
«cjj_jJL_u» 4jjIjJLI djLLa^II q-a 3>LUJ cjLti^c cJJj juu cJIjjj 
djl_LvLii JL_ujl ^LL^j cjjl^Tccu 1 dL!5 juuj . cjLLu^_o £_u_u Lkjjic. ^_L ^To- 
(jlajVI (juU^Ltlj JjjSjJIj jLulIIj (jji.1 J tj a j^ -£i M ,>s'o\ 

tj^A j $"< Mil Jl3]j . »1 <^3tl ^jUj JJl« Jjlaj LsJlIc. t4jjl jJLl CjI U^U 

4jVJJ ^Ij t <UJ_&Lt! j i f i(((juiJjL».Jj»J )) Cjl_L>- Ltlu 4-L<-u.L<-uJ I 0j_& 

Lo jljj-J! Ju^Lj <-Jj_jjI j_ULJ . 4 jjI jJLl 4 U^ILj (jlsjVt 

♦ oj-* dy 3 4 JUj>*j 

4_jjI jJl! cjLk^J.1 t^y* jlii cjj_jJL_u j^yc- t »l 1986 ^Lc 
. 1997 ^Lc ^j1Vm 3 < ii Lg-L* jlUl Mir «j_u3» 3L^JLl 

4jjIjlU CjLLaj>J,l IJ Ccuij <.alI jljjJI 1 a! «>>a tl jjJ,| CjJl>.| JlSj 

cJjj>o Jj tdJjJuLA LaL 1 Juu t JjJuJ mj-LA)) j «Cj^_jJL_u» 

3 Ju jj) ^ mi 

cLIJu CjjjLsell^ tjj)^ mi 4j^Ij {jja j!& I tL«jj (96) Q-A C<j v j Ju Jl3^ 

(84) jl-Lc. 1974 ^Lc. jl-Lo l_3Jsj_j Jl^ ^jJI ^ - ..1 

( 2I 0 ^ ( l85 ) (175) Ujj (140) cjj-3^ ^«u . Ujj 

jl^j . 1984 ^Lc Lo^j (237) 3l_?e_^ cjJuuus . Lc^j (150) 

4j^Lj d U> , >.l j < JJ ^ <"■ 4_ul_4J (J-A L_1j-3j (^jJI (JjfcjJLl ^^jJI Ijufc ^J_l3_>U 

. (7-Cj j_JL_u) 4jjIjJlI 4 t^^JLl 
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ibjljlil - 


*fc*iW* j Zj*\Ja 

JuJl>» * Liajl I Jl& c!x_i_l£ j-<-uil jljjJI jjL>o * I 987 ^Lc 

jb>? SjJs! ^jlA ju9j t Lc jj (326) j_Ls 

JljIj «j_u3)) 3JuJl>J! 4jjIjJ.I 2 U^.t I 4 ju 3 .«^SLt-uLajj)) j_A 

^-lIo t. ^_u.g] Ju£. Ij • 4_*_a 4JhjlaJI 3 jJI 0jJb JU£I [^-ilaTu .uj t£)!jj>.T 

l I 987 6 (jy^ 2 U>11 < ^LscIlI^LI 4-LvjJI Ij! Ju Ju9 1£j 

(j-ojij mj j 28 t _ r 3 «jS!_LuL«jj)) LaL^jI ^>^ij 

(^jJI «j-SLujLqjj» «>» Atl JljIj SbljJUl 4 j>*ju 

L^-jJJ 4 2u nj 3ju« 1 gj4 4 _xu-£2_u dJJIi Jlaj <(j-j-o» 4 t^i ' ^1\ 
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gjjoJI JAuJI pjljj 
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3jlo 3^-g-U ((j-LA)) 4jL3j 3jla CjJlLoI il . £ru>JI ciJJj 3-G- Jl»*I 

.J_«L£ j*Lc (jy l£. Ij ^1 Ujj (366) c.JlL 

4*1 Hrt t M Juu <( jSLLuLoJJ)) ^UUL& J-<-aJI JuljJ! £) I C-.t-Ufc.fcJI ^j-0 

Iji^ ^^ La^j (326) (^_<_uLuLll ^jJI Jpi^. lP ^*^3 ‘cP^J^ 

Juu Aj^LaJ-) Jl^aJI (jl^J JuSVl lj_U_u L^UJ_U& JLJU 4 Hrt > m Tl 
< * ' **■ r Vj ♦ t-t-g] I ^ukJ^e-*J olilJtJJ ^ylc. I jJL^CJ (j! t 4-JJ Lt-aJ 1 4JL^laJI 
43 LglSj 4_u_u cGL£j t^jL-uJI (jrtILa jJl-lj L« <3^ <( 

I JljL<_u ^jJI \ U11 3>>* ^' ‘-^J^ Lr^ j^p*J * L«Lc 

JpUJ - ^ ' " 4T<-t.u ^ 1 <^11 ^LcujV 1 £ L3_l 1 djLA | (2)Lj iCiJI jlj I 

LaLc »1 <>> 3 U (Jj^f 3j-c 4 JLvjJI ojlj£b J^>JI \lut 

.Lcjjj 

^JLsG 4_j| tSuLiJs. 4^t_uaj 4 jlL*j ^1 SJlc.L-uJ. 1 (jjSlj Ju9j 

^ 1 «>» Atl ^JJ Nj ♦ <-^tl 4jj-L>. ^SL^tJ t 4_uLj^_jJI ^ylc. 

. 3^_j_>J 3 aSLiUI 3° 4 i < <i^I ^JlII Cj>b 


mUmJI «l>d jJl 4*J*d 

<»1 3 tl »1 SMI (Jjls cr^c c.<-^-> 3 ^ c jLjjJuJI 3*ii»l 3 d 

^_^_j_jLjj ‘.' J „‘ k* tCu-if ^-uj _}|jj 4 j^Lj L^j ^Lj 0 4_ul_G^ 4 JL>.j 4_jj-j>o 

(Simulator) «LdL^_4» 4_j^elJI c^xjj ^JLc 

(jjG-Il CjIj_»JLIj (J^sej tc p2>jVl 3^- 

. ^t >>> A11 jljjJI LfcLGL 3^^ t-_Sjjj-laJI 4 _j£ j)*' “ 


cAlij 11968 jj 5 ^j_j cjIjlj jI t ^Lc- 3 jJL cj^ ^*1 • »l jl^j 

. 4_JJ JljJIj 4_U_u_i2_LII L^GLu t^yzxJU ^UUiS J-coJI ^j-lc. I 4 ^ JJ ^ ^ l^_<_U 

u \ c, mi )^\ 3j j_!s jLGiwI j_a t4JL>.jJl 0 jjt tjA (jlSj 

.uj! jJttilj JulII £j- 4 f^u^A jJl^ J^L, '4«>>Atl SLpJl 

^3^1 V" >til t4 i? jflMill 4j5iilil Lfclj^>.| 3 ^^ L r 1 J^ E -^^ l>45 

l) - 4 i VG-t.ij-U VLj m 3 r >13 (j- 4 

i cj^LuaAII t^-<-uj>ji 

-Jl oLiLlU! Cil ,mi »Ij t ^ljuL 
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K^l P-J 1 * 1 


J_n_3 C> *>> V a ^ Jj3j . 4jjJ ^1 jJt Tn- u 1 (jj_i to^ j n^vj i J- l^J1 » 

. jl 4 jjJLj ^jLa_i£L11 4jLud1j i4jjj (j-° CjLaI^j*. j-Lt^ 4 _jujV (j-uJu^JLt 

didi* 4dU 4dLi ffild jf 

4_jL2_j Jl_Lc Cj-oSjJ Ju9 i((j^u- u Lcjj)) JljIjJI 3j_aL 13 £)l 

Ijla ^ t>'*-\ ^j| cJJ j£ c^llo j . 1988 ^Lc. 4 Lajj 366 3Jua «j_la» 2 L^.t 1 

^y Ta - t ^j-tjJI JljIjJI J-se-<-u . CjIj_u_u Cm » 3jJL i Jl>.I aJju < j-o 

(438) j-L Ju9j .« j_j_a» 4U->JJ Ji-lj £.L3 _lJ! ^ I jjjl>. Laj9j ((c-s^LJ^j 
(72) 3j_aj «j^L-LljLa jij)> l 1995 (J_ujLa 22^ UL^T t (4) Ujj 

« J j i ojJ JljLcu)) ^ 1 «>»311 3JljIj ^-/33-v. l_u_jL>JI ^ If.j 

t»l <>>3tl ^ ^LlJJ l I j-j j_>> Lu_uLjj9 Lj5Ljj-«I LLsj tLdLc (53) j-$-*-J! 4_*JLJI 
a (j-g.Uo «^_u3» 4j mi jjJ! 4 jjIjJLI 3U^tl 4 TlL^c-(-u JlSj . La( 180) jJL 
24 (_p3jVI 3_2 ijjlJL I JlA C«l^r miJ . 1£L^_aIj LujjJu /j \J (jjLsuJl 

11 Jl^J5e_a ^ jJI ( jr j_uLj_3J! ciJLI JlJ Cjj, i t\\ 4 t I 996 ^_uiILu_4j 

4_3_3j ciLIjlj Cx^_j|j .((t_jV ^ < ii» »1 ^ mi 11 J_a-*-a 1974 ^Lc. jlLa 

(jjjjLfclu 1t^ajLv ^ jr 3 cJiiitj 4 -a-<-^j L^jj^-lLju 

. t 3* .>>!! ,j_A ajSjJI 1 jlA 

Lj_5c_jjJlj c_j1jIl3^U ^j-o3j ^ic. ^ <^11 3 jj^_ud ^1 4j^3j 4_uJI 

.^JLI jJu .all 

^ <; c.j LiL-Aj iCj \jin i Cj^Lj ^j_c J_3_j V La ^jJlu_u L^l jJl3I1j 

2 fl L>~, ,,1 ^a ^1 CjLlajlII c_<jL>- (^jj Cr^! *<-^5^1 

t 4_i^Luaj ' *—j 2r. dJLt^S t4jjljJ,l CjI *L3_JI jJla 

a! j-<-u ic—t^^SLIl jl^Jl ... t l^J 

t 4 _i^LL 4 » j i U L^J Qj)Cj 1 1) ^ . 4_2j5La « j| Cj'j. a »" i m a 

. Juu L^J I Jl_U 
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. 1 97\~J mi illj c-j-iJ OU <LaL*JI 4 oj^JI- j-dJI : (JLlCu J » i <i (3) 

. £cj^_U j^JlI ■l*<jt-.4-",!l : .,i~ tl <_iLJ| jJ^jI (4) 







(j-AJ 14_3 jL«- uJ' g-1 <>»Atl jA<., Cj^Lvj 4_u_uHSLU 3j-jl->JI Cj-L^-C 1 
tCjLaj) i ♦ a SJlcLs j) i<~\ ~>J I *L>*J Lr^ CjIU^-U ^l_S_JI 

1 Uj U -v *±jLUj2 .<Lx2jJ_U fi\JL>.jJI jljjJI 3LO- « t^l A^.tl 4_uLj£ 

^_Alj . 4 JL>.jJI oJJb J^L>* 4_la^jJI SLpJI 4 _uLxSLI 4_Ua j^c 

: Cr^ 

Mt>lt§|0lftfalt-| 

t4_j jJuJI j ‘-^ i^>-y"i a g. 1 <a 1 r. <d jM <>> Atl Cj}U*jJ| ^L*_L> ^u !^ks •Ji > 

(>_) L^jUIjI (jj) ts~) i/i»"a ^LxLstj 

1 ,>» ^jlSLol /^1 .>sAtl jljjJI 3LpJ 4_flj^UI 4 jjI^_>JI cj!^»<« fl 

LjfeJjJa ^ Mi^r It ^jJj <^j| <—^LjJVl (j-4 £-6 . C-<-ulj I 

jIj^JU ijr L2JLjJ t^l <<r<<nil Jjljiil SLctj-o ^1 ^LudVLj Ij_a <>»<* 3jj_t-o 
^Lu! j_ju1]1_j (jr ujJu}\ j_uQJI o''*? 
LgJ j-J i_2j)j_L3 4_3 j_5c_a j! c-.t-uljI 4 g«UVl 

t h 3 ~*X I < <h! .iljjJt JjLlLc (jlj *g' <<^3tl 

JA3J! 4^Ll^Lj i3j^jjL4 ^_jlI jj VI Q^-iCt-un V /3 ,,. L^-La 

gULc-lu 3 U , „l oL l - ^ jJJ 1—^U£. j>jLjJI jl ^j_>.l_caJI *LU 
jl 4 _uLjj-^ 

4_CJ_A I i4_i_LjJ_a 4 _uLl^o]| di^Ls-jJI d « «UVI < .If Ij 
j! .^s-dJLi lgi^>l I^~al (j£L«jj iSJjLji djjii ii_j-ulji 

\ jaijj l(JJ) Li^l jl dll jU a diLij^ Mill La! .4 jjL»JI BJljLU diljjU 

^aJj ' ^ 1 .>>At! d)^L>.j £jjo ^I «11 ^j|diJJLuj JLdJj 

ii—sLsJl i(_>di-LiVI ^U-jJl jad»J (j js (_ r 4^ • (jLp-Vl c. ilc*. I 

I iitL (_yl>JL! O-jj’s I iijtlj id^Lill iBjgUll diljlj !>i->Jlj 

jjlc. jJj «11 -^%j!» 4l^j J>U. «GU Jliil (>1j . ^LSJI C.L1U ^]\ 

. 1995-^ibSU Sj^uaJll i;, ;, ,, Ja 3Udl ijLaLd ji^. (5) 
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gjjoJI JAuJI pjljj 


i ,~i A 11 n j o ->J.I 1 j < a ,p ^ ,,i A‘ii i jljjJI LijLii.1 .Si mi aL*_L nJI <_at (<■-<1 

.4-JI (ji-LjJI nU! iaLxisLi j! 4 mV i I~n 
: e J 14 I JjVI 

: JMUVI J^a jllaiVI - 

sj 3 3 ^is mh 3-C-)1 a 4_j 3! \ I TV. *_Laj2 , 11 IL) 3^ mi a 

: ic-L-JI 1 3 1^1 ~ij CjLc.Lj jjjL Juu aljJiJI - 

.L ; iic. 1 (j-uIaLLaj-j-ijlj-i 

: 3JLt3.5 42 J CjLc.Lil ^lill I (3^LL3VI Jl*J »l Ml«tl - 

■ 3~ ^j- jKK-kj~ 1 1 ->- itl i jjl-Q^iLui 

_^al jlij i( 4£LL«JI) jjLill jjjs l_JI i3JL>.jJI a LSI j|jjJI JjLlLo ^ u^_9 

1 U. • !>>tl j_lc 4j_c e UI mij <11 ( _ t ^j_u a d, ,.l j i 1 

• Cjj>.jas. 4-Ltt^ 1 .-1 jlji£. (Jj y I iM j £-Jjj (jr^ 

J_«_*_o (_^3 (Jj-lSLjj^oVI L>J »l i>i a 11 Cj^L>.j JJLo cJIL Lojll^. ,j£Llj 

I ~ JLa-UU ^SwU 1 1 1 11 1 I 1 ^ 1 in I , ^Jj I I 973 i_y-^ 11 ' 1 ^ I 11 )) £ 1 4 Ml Tl 

3J&L3 nCit 4 jLia£ Cl j I ii->- JL3j . 4 I Iin'i (^jeo cr^ 4-slj-SJIj 

(168) jJj tajuO iJajlJUj jaLsellJVI ( _ r l£. Ci jljjJI ^jjo p 3Ui 

1 J_aa*^o ijj-lss CjMj ( _ y l£. jiLtlaJI tiiAicJ JaUI |»<in till jjj . Lajj 

• i_aL>.j nJaj)3-a- a a 

(Ja>.|j a I « U II 1 U A -> 1 1 iCj^lill Cj^L>.jJI JJua J^iaJ Ij-Iijj 

3 j~ t i3 a «UVl jni i JLL«jtlI CjIjls-^j ^«~imiI (Jj hU3~^ JlJj-jJ CjL>-Mj 
.^J_l^ Ll^t-ua^l ' • ^ ■ j^^ 1 ’i mi ^jJ) jLaaj I^jla 

jJj idil jl« a 3iaj^>JU SasjlLVI j»!jiejjjil itaLUsVIj IJLA 

CjLs.j Citt 11 ^* 1 ? J-S 0 . 4_Jlc. I_kll (87) L^J^v ^1«U11 i. ,Ir. jJlC. 

jjlc. ' 1 a 11U ^^3 L^JjLuj jMyliJI CjLl>- ail 1 Cmi~ aj 4 j mi~i jISo , ^ I . >» A11 j |jj 
( _ T jkj iO>l i>i a II (jjs l- 4 ^. 1 3 lV~n ^^ll! S^sjlLV! I Jl£. Laoi .(ji.jVl 

.i—sLjJVLj 4-ujlI' 4 <i»UVl 

^L*_LaJI (J - i - ^3 LiSLj-aLLjj LjjJL_u I (jjjLpj jl^ c>-t-L aj-«-aJl Lc I 
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ij-jlaj d) j_jJL<_u 4_jjI JlII d)Lk_>Jll J& jlj^JL! j*jl^ii!j j 

CxjI^ <^1]| 4_u1 j * (Progress) «» gLAnatl ds !_<_>. Li ^ L>, ,.l 

.jUI <>jla 4JLoL>. 4jjI jJLI 4_L^j>J,Lj ^fcTJrJ J)lt*n 

^j_c. Ij_4^ <■ * 1 jl **•3 V 1 4—cILt-t^ $-ux JI L ♦ Ltl ^ul^.9 (jI JljL_uJI jLilc. VIj 
JlC.1 j21\ ^jSJ. (j-UL*IL>«J,I (jru 4^'LkJI eJ&jLo-l ^.jjL 
CjLjJjJLJI <JjLj ^j-a (JjLaVI L^_a_<kl (j-* 3 t4jJuuJI a 1 a 1 f ■ Lfcjj-S I 4_aL*JI 
• Ui ^L^JL! dtjUlt ^ JjLa}U <<jUVl oL^Haj 

4 4_4J^Lo j-t£. 4ckLa_)^M aJJb j i n 4^jjJ,I 4JL».jJ! Juol Jjk (jl ^-cc 
A A**XV1 4(jO-Lu-uj ^ Jo-I jjuSjfi ^Jl a U1*JI jj£Ju 4_>ol Jui^ (j-oj 

j-jjJljj 44—Lua.<-q]I 4-C.ljjJI 4lj < < ( j La_Aj . 4 LvjJ 1 J jL>. Luj^>. ^1 jJI 

. I $1a 4_^> jlir" < 11' ^jSLaj La ^ I jLfcIu_u I 3jl_C.L d) jL-c^JI 

4-ol^J (_y^ ^ J^v 4?" II £_a / ^1 <>» At! <lC.|jjJ| CjLtl^C J-jSLdUll C-^IjIu 
j-jSLalJI ♦ 4 jjI jJJ djl_k>JU d)jL>.j JJl« jljCLalj 4 <Lu1 iA’x?!! d)lj, 4 «*m ii tl 

jIjl^VI j! a^jljai dLk^JJ jf ^ 1 ^At l ^ 4_dj)J! «ya 

a1A~^V' (jlk-Lo (j_c 4<Lul lAirttl d) 1^ a t~ mi 11 ^cljjJU 3 JuJl>. 4_<2Jj_L 

^j_a 4—Lut-a £lj_)| dal t Pi < ol (jl ciLlj -Ai>> At! jljj *. 1» U t 4 j < <i f tL j ^jIjJI 
4 k mlj-J 1 ^ 1 a*>» ^j-« 4 47K" J^l 4^1 mi jk (jj£Lu_u 4»1 i^<?tl CjIjIj. 
(^jLuaHsl ^.cIdjJLI (jl c-<jL>- (_j-Jlj »»1 <^<?ll tiJjSLd jl 4 4-ul i>m?H CjLbwLUl 

jl 4_oLua_o]| CjIj. 4 •" miI .1 ^Jl SLpJI cl) Laj^o ^ 4 j ^ *"< 11 (jp3 4 d%_) 

(j_a ^jLk ^.IjlC ^_j_3 jJ J^.1 ^j_c 4jc_)jJLl ^1 4JLj_kII 4-uL^a.gJI d)jL>.jJI 

. ^ ^LpJJ 4-U-uLt-uVl ^-Ltfsl_L*JI 4 _l£ IjUj cl) 1^ l^_Ctf2_>J I 

c_)jLsel]l CjJJuuj 4 4kbit^3 »Lc^iiJI 4-CIjjJL) j-tSLoTiJI |ju JloJj 

Ji j^_>JI 4>Ju^ (j_oj ♦ 4-u-ujaj-<-4iJIj 4 -iSLjj^qVI A »>sAtl Cj jL>-j 

.4-uLua^Jl ‘ 4^ U> I f CjIjLjJJI jjju 4 A I” a ^lj_sl ^yajjju 
4_j£.jI 4^UJI JjJuil I (jk 4 C)UUjI 3JlC ciJJj jiitjl J^j 


.^IuJ\^jX\ (6) 
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K^l P-J 1 * 1 


JlAjI <_JSj)jJij / d <>>n\ | CJ Lc. UjuMl L^-G^JjJUJ ^ 1 »>> A11 CjL^£j_a 4_t-oL>. 
<j-A 1 ^ j I r. Ij-La La 4_<jjIjJlI t4JL>.jJI J_*_j (jlojVi l^~f.ljj aj *(jjjJ| 
CjLJJI jj JlJ » J CjL-lL-uI J 4 Mil O-SfcJ-Ualj tC_JjL5eIl]l CjJji^J fU . CjIj-luu 

4-t-nfu.I.I JJl^JLL LfcJ>jjj3 >L ^-a-L^Ilj_j _i i 1 ^ < '•* < jJI c-Lo 1 

^jLJI jjju cj! m r i>I jLoj-fia.il I jla ^>«j ^A-b * Lfcj^Ji IajMJI j-t^LuiL 

.(juSLj_flVlj C.<_i-l£j Milt 3 JJuu-a Cj^L>-j J^L>. tJa-uJjJiilj ^L1 *>Ltlj 

^b3 jj-xjLLj 4_j_)j_iJI JjjJI (j-A <—JLL 4 JU^La 4_juj I Jib Jl2j 

jl£j . 4 j^L»j ^Juxl (JJj^La 1 gl <!*>» jjMi (jy^l ^oiaLolall jjJiJ 

^ I «>*At | ^J| cJLuj Ij ; L<-u-t^ 20 Ji. I j ^_L> LoL 3j ju (J^^La 9 jus 

4_JL>.j t<Lj_jl t^3tl CjLcLlZoVI j-uG 4_<_uIj_} tciJjSLII Cj^L>.j ^Jux.1 

^yic ^jl JlL Sjlc ^ ciJj^JLl 3 jj£. Jlju jjjult cllc. jj jZj . Igjlf. JlajI 

£-jLlj t Jsa_3_9 ^jLjjJij r a c-JLLa JSJ ^ L> C. I j ‘^Ijj <—JLL (ju^La 4 

- ^1 CjI^jLj C-JLlJGI CjLaLqTlAI ■ Lj £*jj 

CjL3_9j cilLuk t vL^>.jJ' CjLLlIU <Lj£.ljjJI (-JjLacILlI JLse_a 

. L^JI SjLi^l j Jl>*j 4_ojj_>o 

^uut^ui <u*a- 

f La ,(Lu,U) ^L^aVI *L^JI ailSjJ 2uuLUt oj^JI J^I^A ^ 

jj-uj^L Jjv|_} (SjjJ lIjJI) ^olaLolaJI jLae-filoI j_A 3j_jju^a 3jj^r mi 4-C.IjJj pit tl 
i__3jj L. I 4 JjU-a jj-L 3G-^-a 4^j-C £-uz >j 't a! A ^.tl lLLu^u^LjJI (j_A 

t ^uj Laj_oj (jl ^ Ji^G^ t3j_L5e_tHJI j^j jj_Lslj_j »1 ol»tl ^Ijj . <^3tl 

(ttJLuJI (j^. L^4>»J Jjbj («J L^jf tj] 

i3_jjLc. Cj-jL^ (J-J J i j U 3-J>j (_,-3 fljj-a- Mill («Jj 

j-udLuJI j_>o 4jjLo-t£' (> J_jJLe_c 4_tb C.<julaj t jTl«-u.a ^j_4 L^cI J_L J_oL-uJJ 

4^0jJL<_U_II (J_A J_jjmi L-'SX-t-U i^lC. Zjjikjua 4_jfc_tIa_A ( J_0*3j . J-olli ^AJ>UI 

I_xjb». (^1 JljjVl (j-c. i_U^J Jljjf (jk. 

* ^ JJ ^ O** 3 ^ ^ 1 

jji.i^jl jLc. jjj/LmJ 3j^>.l jjj^LlI! »' cl«11 
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diL>.jJ (j-uLui] c.t-uljij . CjLuJI i ^ k> A U £j\3r < (JI^SUI 

t 3 j 'I'Z- 1 1 ojj CT^- i3-ih)J! 43j-*i t^lojJlj 

JuLb (^jJI t>t II 4 _la£ (J-uLjj9 Lt^! ^LtbVL) IjlA <>jufc CjVjljlaj 

. ( _j_u^^l_(JI 

<*> 

^julusuj i Ljj)j-JjI 4 jV^ 4_ul 4u£.ljj 4 j^_>u J_b_u_j Q^_j£j^_aVI j*L9 

i^jljt..LaJIj CjI U j *»JLlj CjLjLJLJI ^ SLpJI c_2j^lb ^ L>JS 4_u_u c_3jj_Lb 
4_j_jLb3 4 _j^_3cJi11j ^La jl£j .L$J aj* is-%* ^jLa-j * 
. LtLLaL^ LtuaLc. 3jla ^JLjlII Jj-*-A ( jr 3 IjlLa t^jruijWm ^j-A _iljj 

(j-CCj_Lau_t I a VJ_& J_^LUI J_>Lu J^-ui^o 4 j^jseHJ 1 Cjj^jjl Ju9j 

O-lscj . 4 31"->J»I 4_u_uJl L_3j^_LaJ! <>JlA (jr ^ L^j^Cjju iJ yI<JI CjIjLlIJIj 
aVJ^a j-Laj £)-a *^Lj 5L>. g.1 —LlJ t j...Ci ^15 cjLuJI 

Lr l£. / p ^ A r. t ^J>UI I JlL| (j^jL^TuU IjjLS^ La-UU . b^X.jisallJL I 

aLSSVI ^ jr l>. dJjj .^>.jL>JI 4^t_U_u»j ^j-A CjLuJI 4-31-Laj La 

jl^j . 4_j_^jL>. ^jJ.A Ijjijjlu b' cjj-^ pLfil ^4 ^La1sJ ^IjJI 

^uj U JjLa-a t j-^1_La J^Lj aLUxIII ^ c 3^t3j jl j ( mVI jLUJ ljr ^ cAJi 

aLu La^-a Ijjj L-ct-L cjLjJI ^jl cilLi .cjLjJIj ^jLtujV! b-u 

aIJuLII jjl <<OA <j_A Ij J ts~i A 4_jC_ jjL>. ^t ^£. 3LjJ>JI JJ-UO 

JJu>b JLaulII JILaj ^pJlj ^jLtaj^LI 4 mm iUj 

.jJbJI ^J_ub-ui ^j>UI 

jlu_u^I ^j-A ^j-a-l! ^j^LII aI jJLII j-usLb. j<T(i nj cjLuJIj 

4J£Jj . 1 ^ ts^Tt a ^ ^yliil 4_jjbJI j-u2>[lc. Jijj>.j_U 

aJ- bs aL<jI £)L_uJ^M 4 3 mi n < nj4 t4^ljjl jlc Lubjl jiUj 

. ^)-U-A- b J I 

^LaJ^U JuV ( n^Vl ^Jljuj C.t-t>> ^1 LlIaJI CjLa-lL^ 

dJJjJj «CjLc < m a LLs jJt-uzLAj Luca £ J a~ < mJ (jl 3Lu>JI J-u^lJJ 

' L\ i tl Cj^JlLj CjLuJI ‘ * <j •'*>~ ^1 Cj^JLlII 4-la^ 5jLjj 4^_j_lII a 1 a i C. ^Juu 
. I^jlr. CjLuJI Jij->>j aL^IjLj Il A»jVI 3LpJI *Ui3 ^ I jufc 0^ 
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«2-5LpJl» ^_<_ul Ijufc ^\f VI 3IL1 

^JLc. 4 _ljIA]I BLjtil L L t <( I ^j-3 Ll>J 1» 

* »1 jl^el CjIjIjlc 

1 ^ ^ (J- 4 *^* ‘4_>^_3tI(JI 0L-4] g.1 gLtl 4 jloIdj (^ jJ! ^_L^_t^aIlIlj 

4-C. IjjJI ^ L^Ilc I (j.£ j3-^ CjI t n t »V *4 3ita 4_tel_Lu3 4 . lLu 4_j^t_a 
CjLc L^le 4-Uol »~ > dVlj i4j^j ^_l*_j ( J_u^>L>JsI 4_eIjj ijr ie LLil^ L^_i^ 

1_4^ . CjLuJI J- g J -l ^j}UI 4_ul JuLlI j-UsLulIL 4 t J Ml A JjJL^ 4J 3*yU_4 3j_0^ 
3.3 ^jMJl »j) <>>tl j-LajH] t L^Jj 4_*_tiu! q uK*\ 3j_$->-' doolja 

'**' I ^ ^ i^_£^>.| 1 edL>. I I JlA> .CjLuJI 4j^-<- ojV l 3L^KJ! J -lUT lII 

j-.g-<J ^>UI 3jlj^>Jl cjL>-j.i 

. 4^lj^Jlj CjI jII {j-g 3jLL>JLI 

^L 4_el^JI t (j-c JljV 4_j_LLc CjLjju-o cdLofe t*l mi Vj 

c_jI^j Cj!j3 jIu ^1 i4_3_l3jJI s. LevV! ^JlC 4 4_^j 

4( i ]/L^JjILuJI ^ ^ j_i3JJ (jr^ (jy^L-uVI J^UJI (jr A L^jV . L^dLu^ JLselij 

Lr^ .CjL_lII L}L>. £h« lj-u£ Lj^ mm ^jJI 

3j 4 < nVl 4^LlsV 4 j?c_l1j j I 4 ^i_Ll_u L$_l 3 «>.♦ tl _}|jJJ JJLtHl 4 _s&_uj 4_jjHll 

. 4_ujjVl 

^j_e 4—uoL»JL<-uVI 4_4_^_a 14_uL-la^i]I 4^tj^Jt »1 ^lr. ^Lcl Q^SLu-u ciJJjJj 
4 _^Lu^Lj t4_jj_jJI L-t-u-saitJ LjjT^LJI j 4 3j 4jJI ^.Lo^VI 4 _l*Jj ^JlII jjjJI 

t 4-uL^iJI CjLl^>«JU CjLu ^jJu-uu ^ jy IlII JjJL>Jl! fj\ 4jj) t^c. 4_ l L l> .j^ILu jl j-c 

.4_lc^JLI js* ^ jUj V (^jJI (^jUJI {j-a Vju 

iCjLiJJI ^aLol CjLjj-jl^d Ju>.j_j t»l <>> 3tl 4_u!iL>JI ^Ijuul 
jjJljJ! 4_j£ Ojlslu3J ^ jJI I'gjfi miU 3^ (_yL I ^1 4 ^L_o C.<_uj LaJue. 

J_j1 j-t-u-II 3-^^ <,»< Liajl 4 _u 3L>J! ^Ijuul Jli .JJUJ.I ^ 
j_ 4 _j ljT ^ 4—u-uL-ul 4 j \ 4C. 4<?jLiJj 4^ljjl ^yJI CjLjLlxII (jl_3_u_u 

. L^e jj Ll i I4K cj L Lj] I 

4_u 3L>. jjfc tJlLoVI (jl C-<_u^ j_ojJI ^LLLJI (J^hm 

CjL i—LL! IjTll^ . 4_ej_t_uj Ju 4_oL->L^JI 4_te IjjJI 4_ui_>J,I 3*^-* 4-te.l t is> 

.c_JjJLLaJ,l ^L>oVl ^^ j-4-u ^jl 4J 3 ^jLLd 3 3^ 
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. £. I Jl*J l_3 CjLuJI Ju&l i 4-U^fcJU (jlj JlJTKlJ jI I Jj 

4_l^I£^ CjLselt^ j 3 (j-o 1 «>*jl JuV CjLijju^]| ^ylc. c-JjuJl 4 1 < <il m 
^■u-^-tfuJ I £J> /^> 4_>»4-«-g^Lc LjI^-C 1 £J) /^> l_^_Lo 

l-JULLII ^jJLj cjIjjju^JI (j-o IjuJlc. ciJLuk (jl_3 ^3 (j-Aj * cjL^tHAll ^Jl 

. CjLuJI 4_aj^UI <Lj£.L u-saJI 1 

J-J <j! 4_j| JLs. ^I i Ct SLjjj 3^I JLpJI ^t-w~i JLSj 

diV^ i^->J.I £^oj>. 4jloC'. jJJlI ‘(_y-lT o'—>i ‘4-i^l_}jJI 4 _uLloiAJI 


6MM1I 4h*kJl MLAUril- 

<c.ljjJI '•jQy (Jl o^*i i n V i ( _ ;r oJL*JI i- 1 •»■ j11 (JL*js cjL&Ljo! 3ji£, lilLuk 

.4-uljuJI jljll <tc.l_u,a l^o dil ,jja 1»I i>i3ll 

^j_o L$_jJ! Ujjil =UjL^JI 4^.lj^Jt < jjL> o ^Jl 3 ^Ll^VLj 4_ii lLLLs 

«1jlX. ' j i o iLuLm^ 4-ul jiJI jljJJ dsVjLaj: l*JL(^3 . J_i_4 

(j_jJ . JUJ.I I JL& 4_JI (jSLol Lo (jl Jljj . »l i>i nil 

. L^-uSLJIj l—JLaiaJI 3 Jl£.Ls (j_o oljOJI (j_o 

dusLa iLujjjLJKj «j_L2jj» 3_»jiL>. ^ S-^LjjiVl i_jjLalII jjSU 

( _ ? _3 eLolc. L$j a o_3j 4_)^—>o <_Lll_Lifcj . Ldl-Lua <~i'l dll t i~ i nl 4 _(jLx_o ( _ t 1c. 

i_£jl_iJI J^LlII 3-loiIjJlj i4-£jj^oVI «ULajli) 5-jVj ^ 4-*-oL>. 
dibLill tfjuk ^‘slg" t n"t Lo jl jJLa i jjVlj onllj ^o-LsLoJaJI (j-« (_y3 

jlc. (jjs L^aljjl ojj-33 Lo jl JlJLoj Jj «II*? I (_yjLi jLL ^ya 

. 4 3LiLJ.I 4_ujjiaJI diVL>JI ( _ r 3 

JbjjMJtQLaJaif jdjMMjili- 

dlLi^Lajs (_yi^ i_Cr-^^ 4 _jjLloiA1I i_jjI_3ejJI dl4JL*J Jl3J 

I ^ j 4 ^i j , j i ojjtMl ^LseiJ , l^L>.l j i_3jj_LL| ^ i.^~ (Simulators) 
«l_>_uLj» 4 t ^LjjsVI ol i>inll 4_ll^j lIiIJlj . 1991 j^ojS^j ( _ r i3 . ol i>i oil 4ljj 

(Jlij 1 Ljjjjjl olj-^e-oas (_y^ 1 ~I« li-i j 4 oV I>I 4_j^.L>.j 3j^ 1 gl-a- o jjl^ 4 j_^>iJ 
tL_p. i ( _ y j>.jL>JI ^oJLlII ol olt~ 4^1-03 3j^UI a.XJt J^i-lj 
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C.cj>o <j_o Lbej^jl L_o^ t^j-tlol^ £j^_oLc 4-lu»jV1 4JLvjJI 4>JlA O-otj 

.4_^j <jjJ 4_clj>II (jl 

^Lajjt J_}Laj Lo (^1 IjILo 25 Lfcj-Lja jJLu 4 4 jjj3ejJI Jj?e_o 4_t>.L>.jJI 3j£Jlj 

^l_Lo ^ ^ r \ j^v L^j ^Jlus _L0j 4 Jj|jl^ 4_*_u_u £)_o Qj^Tu 3 jLc£. 

o-« £>j (3800) Lr lc |^jUo olj^l o-^ L^IuXj jIjjJI tL p»jVl 

4^1^11 I JlA Ji*t J 3LoJl Jl_l9 (^1 £. ^^jL3jV 4_ojV t4_ul4_uLij JjLt-^ 
LojL^ Lul jlc LoLtaj oLo-UJI £_ulj. <l>.jL». cj! j! jlo! J 

o ^_Aj . ol tA^3ll ^Lc. I 4 j3j3oJ 1 ( jr 3 »1 tA^3ll .iljj 4 3ttoj 

tj^zuLjJI 1 ^ • * cijj-Lt-u ^ .1 C.j * CjIjLuJI ^JjL<^3 ^-Ll ^^jliijv^Lo 1 jjjJu (jLi 

. 4-ojjj 3jl~ 4SLj_tI< j-lC ^UJ.1 £jL>* (_y-JI CjI 1^>U' ^JlA IjIoJj 
4_>JL*JLl Lo-^JjI (jL^l—>ol LlU < A <** Al <>» A tl 4_>Jl_*_o JLre-o 

« 4-uL lo-i^- jjj-LaJI 4^Jl*II jj&> ^lli! <?UoVlj t4_jj>. jJjjjJI 
Ljj-lISLjJI ^j_o jJjjj Jiir~ i ii I 4_i^.jjj_uJI 4 j>JL*JL1 ^JTloTuj 

1 -j ^ 1 .j 7T \j ^_o (J^Lalu ^5LI j Atl ^j-o £-JIjjIj 

cJIj Loj t Juu J-oTtSo JL>JLl I jufc ^JualJI £)l Jlu .4_*^Lj CjLi5j_o ^yJI 
*3 Jo* ^ylc. »~<\i «A%Atl £-Jjj| ^j_o £jj 4_<jjIjJ ^j_o JljV 4_jV tj_oo CjLstjVI 
Cj LlL q -« J ' 6jJb .3JljJlx 4 o * to! (Jj) H t4lL>JL*-o 4 ^jj-Ld 4_^-*_t, 

7, \\ , ,.VI J-o-ju I JlA ^yij 4 ^L-^>^Ll3 / a. 1 ♦ U11 j_j_Lu^j ■ U ^4 J_u2j V 

. I 4 I 0 (J^il V"il' <—OCJ LjIJLj ^j-o 

4 j \ o r,j . is\ h !' 4_Sjj-Laj ^Cll9 4-ULlq-i^- jjj-uiJI 4 j>JL*_U Lol 

sjj "‘~j? «>> A tl Jl_4_u^Lu JljJu£.j i4JLol£ 3 -LS 1 ^ > <■ A ^ 

3JlJJL^ 4-Jj) <>i r. ^1 j_o l-.<_ l 5j-j 3^Lc.1j t nil ^yJI ol q! * II 

I jJl^ U3J^I ^ ^JiicILtuJ 51 4 J-ol£ julL UJ^ JI « 

.4j>«jLlII CjLi5^J,I miI <-dJ5 Juu 4 j 

Ljj-uSLiJl -o ^j-saJLitll 1 ^1 ^ 

(j-° J*^ Lr^I ^ ... A < 4 _i1ojlJ1 4 L^_tb Jl>» jj (jy jil CjLojj^_l3J1j 

^j-o ^j1_lII jLojJI Lo^ .3jtjj>Jl CjL>.j^ ^UjjI 1 ^i?r. ^-5e-uj 44^UaJI 

4_Lo A \1 A" , „V1 Jjtjsej Lx_o 4 ( jIaLo^>*VI y j' s *? (jIjjJlII Jj-Sj V 43 lj^>*VI 
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V tJ-alSJI Jjl^Io^VI ^1 Cjj^tjJI <L3 eUj tilljJj 

4_a^Jkl j-t-oLutil £)l LX . 4j^!La *^>*J-i ^OO ^j_a^XI ^1 3 j!j^>JI <L>.j.i 
. 4 _ujl». 4_2jj»Laj L^jJuX I ^uj £) I tjj)<?M!j-aJlj (jrjj>.j)j Ju^Jlj Lft^j^Tt-uIlj 

.tiJJj Julj 4_La c_jjJlj £)l £pl*XI (j>>♦ \I L-iajI 

CjV (>i 3 ]\ l j r A 4 ts*i I VImiU j-^LaJI l- u &jH 3^LcJ £>£LaJ tciJJij IjlA (j-aj 

(PJI ^u>\ j^LII f> I<w -V' J 3j£4l *U^I J^U. 

jljjJI .iJLaX 4 jjIJ-j tCr ^j£]l ^jLs J-lcj ^-a-<-uJ t»L^a-3-ll .iljj ( j-oL?cj 

. 1^al_U jl I^ nl , I 

4'Htfi ii aLol ^j_a CiU-iiCu ^ h n C^jISLs ^j_LII Ju£.I j-a Lai 

/ d ^ j «>> n A X t 3 Jl_j_*_lJI ^jj?c_lII VI 4_l£ V i^j-u-alj f= I Atl 

t^-a-3-ll ^jyic i~.Ja.LA ^ jy I(JI « jJLI^jI)) 4JLjlaJI Cj^L>.jJI ^j-aju 

J--UDJ qLjL-Lo i4_jj_$JLll 4XjJ,l ^j^LSIujiJ (jljilll ^jljijl jJI 

1 g j 4 jiijl 4 j^ a 3tl 4XjJ! ^V ^jlajVl ijr L. tillj Lj uXj Ju9j . XajjbjJI 

. Ljajl <jL3j9!j La-Aj L^Jj- 4^1 (jlj-JjLJ ^IjuIjJI Jj t^j-o^Laell {jy -ujj£ l 
fjfjQ idJjJ-L 3 jJs JU>Jj JljIj_J C.I-4J) ^1 4-ul <>l 3ll Cj^LvjJI 

i L$JI_}I JlC.J 4nfli nil 3j^>.| ^XJfc T JI 4-<i^a jJljJI ^Llj £)l JJ_ MI»II 

d L>, ,.lji 4( ji£>jVI (j-* 3 I ^SLseTJI I t4 _X_jjL oVI cj! JlaJlI ^1 

. L^iiwlj t. < > .||JJX 

Q^jjL-lu ^IjjJI Jul3 JlJvIj JljIj j^Lj C-<-4J ^1 Cj^L>.jJI Lai 

4_aj-jvVL j 4-a-iu-jv -<j Jljlj JljIjJI ^Llj ^jl 

J1 d /j A , »tl ^|^5 J jU ^ V *4 _jVjjJI 4-LtTuj La ^Jj>.l j 4_aj^LJI 

jl dLSIjI ^ i r. ^j_Jjl c_jjJ _<_ul tCx_j_i^j_ujil ^I^JI ^jjI JlSj .^LtAaiUI 

j_jlalu_ujj * 4_aJ^>-VLi LusjI (-Laj^JI ^_a / A ,,, 11 3jL^_i ♦ Aj LX td_3JL»_a ciiLuIi 

JLuajI L)I LX tal^il 4_oX_a 4 m 3 < ntl $iL3XVl ^j-<JI »1 <A^3tl JljIj 
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K^l P-J 1 * 1 


jJI 4_jJI cii.t-U 4_uj_^ l1]^L<_uLj 4_<_uJ^Lo 



tdtUuJf 4 * j ^ u " ft 3 feU^MiVt-3 

jljj LgJjGjJ iJT I(il (j-uJ^m Ju£. 4 jI_l*_j dt- U ljj (j_a 

. jlj-Jlj Jj-lU tjtLUailll 

^ 4 < <rd *-l »>* Atl ^j_oJ^La Lr^ 3 JlC JLiol Jl3Jj 

t(4 Iu_»jj_<_u) t_jl^t_<_4j 4 U miIjj 3^Lc »1 . cjLaLsoVI £-y^>- 

. JljIjJI ^ < m'v 4_jIaJfcj ^SLsfc T J 

Jjl_Llj 3jLc^ 4^1 ^-jJI^ CjLjL se_<_uJI 0lXJ& ^j 

4aLj| 4_jujI jl 4j^ll9 4 JL>.jJL ^.aLjja JJa LaLjlL j!jj 

. 4JL».jJt pJlJ 4_l!L>. ^-AjLjlaI 

^alieTJI ^uj (j! 4^ulj^>JI JlnJ 4 -uLl 4^ -il j-o L^-ji] <—i&Ltiaj Cj^I <^3tlj 
t—j^t-uTu jlit_j 4 _Jlc 4_re_tia j 4_La ^SL«a_j * L^_Lo 


<_jV » Lc-mJI ,Jja-iL>3 ( _ y 3 4 jI jk» . ,.l I j ^.1 g->~ , „VI 
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5-jaJI ^1 &jhll 


t4-LL>o cLuLum^ jlj-a 4_Jj t al Laj . »>>Atl ^JJ 

.2ULvjJ! ^ 

a 311 (jy^ ^_ufc Jlaj (I I -^IJ^jl) «LL>-j jIjj L^l?p ^Ull LL3 jJI ^j-a-^j 
d)^L>.jJi dc-JLLs LaJ l_Lc.j . 1 ^ ^ j ^ Jlju J^JI 1_£_l 2 1 lj_*_a->- ^^I <j_u L£Vl 

p a <**"> jj-aVl al a > nil J-a- t -aj 1 4_ lL u.3 j mil 4 jj!jlU CjI t^^JLl J^Llj 
jljj £)L£ La^ ♦ jljjJI ^J1 / ,.V 4 i mij ^^psL^j-a 

4_j Jsa—j^o ^->1j)t^> oil aLcj Jj^LjJL tpl a**-"1 t »VI QJ?»jtV< 1 (I J tl 

1 $ < a c_j| uj_u (t^yuS) 4Jj—LaJ t CjLkUo^l £_j-a->- a 4_jj_3lLa c_<_uL I 

. aLc-jJI jjLi. j^Llu £)l (jjJ p_<_uj>Jlj J^lscj i^L>»j| al—tl 

tcli-Lj-t-uM-J1 £)_a 4_j^jl ^1 <-j! i (i h tpLa-stlu-uVI t 3lV~l,l alii ^jl£j 
. JJijlII CjIjI4_<_uI^Jl 1 ^jLa-tSJI J-iLt-lU 
t-3.tla.xj ijr 3 L^al Jiitlu_4jl *4 IL a ^pLLs jlj^JJ jjj La£ 

♦ 4-^aLL jLLcuI 3Liuj-b p ^ ^ tp-<.gJ>Jl jl 4 jvjJ| 

*rtlt-4 

p^ , ■■ <\l /p |jJJi.LLt.uJ ^jl aLuaaJI jljj L",,,, < tCj^L>.jJI JJ_a ^Jjiaj La Julc. 
^LxZ) 4_a J_?tILcuJ,l t4jjjJi (jr Lc x4 3jtVi 

3jJuLj_a 4_i->l i^4 Cj^JlJ x3^£Lit Cj^LvjJLI aLuaiJI jljj p Jiitlu_ul Jl3Jj 

<>i 3 !' CjLcI ♦ Mil p_£_u2Jj ta<—SJ lII p^J O * L>^-^ tCjLa-iiaJI 

4-3-^aJLLt.l 4_3 _j_2JlJI t j_uLj_aJI C>j-£sy Li 2\,^~ 11 (jJ^L_<_uVl L^J^LL ^j_a ^J^ju 
(jl Jlj>o JliU ^j-u-t-u ^ L j . 4 jj 1 I^i U 4_j_lLJI CjL-uIj 3 tl () J-oe-t.i.ui tp^ aLt-arvL> 
CL<_jL^ 4j-a-3JI ^ 1 r. ^IjlSIj L^_La ■ L , « I I-jJLI^jI)) 4JL>.j -iljj ^j^u^La 

: jj I 4juj I 

4-j_L>.b 4iJU- 

4_j t^A_I a ^ ^j-a tp_t_u_->J Li 4_a_u^HJ_a t4 _lL>>I jJ 1 ^j-aJ^La-li 4 Jj J_j 

p mi^JI 4u^Ju J-a-*J (^jJI JlII aUl J^LjJ JaLLail ^jJj-a jl Jl>. 
3jlj^>JI 4 >Jl_A t( jjJLLLll ^j_a 4_3 _jj9j 4_3_lL ^jL>JI ^j_a Lfe^-<-uSLjj 

.43jIj 4j>.j^ 
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gjjoJI JAuJI pjljj 


4 tj fl,i lit I J3-I4 j*t J L» w Lm^U 4J JU- 
^J-aJU i4_o-jbtU 4jLLaj \ i"»" 1 A ^ > a 4_JL>.| jJI -3*"3 'b (jja 
iQji^JI 4-ai-5J jjJI (_y3 j-aI. l-4£.l341 ^-4-aJEj clilg.Lt-.IiVI q n^f. 

.ciiLkLjoVI (J^ (_y^ 4 _LAjjiJI ^Ji-b 4 ^jl>. L^j (Jg t 

33a j * i iiT) SJjj— 

4 ljji «■ 1 i>iA tl JljIj 4jLaa- L^jJljLsj iclSjL^JI SJjLlII 313a 

dllrtjb (j-o (j_5^j3 (_5 -*J .431"4J.I CjIc.L*jSiVIj 1(- ig Mill (jjs J-4-iII (3_J^ 

J-a-iiJ 4 3 j 4j iLjjjLK^o 4 3 jb Lkjjs-Tj idjLc.L*jliVI 3^0 (jiLaJill ,jjs 

,i_^iJ| 3.0 JjL*£ 
JJjJI 4t jj- 

ijjlsjV! (jJI 33a (jbjVI 343 3^. LsLaj -iljjJI 

4I33 JI Ij-j 11969 j»Lc. 4_j| j-j-c. (Jj-*-II 3j_aa ^1 ^13't 

t _ y i£. jlj-b .-I >^3tl 33,,. 4-ijLc. 4_i_au 4Jjj aljjjl t _ r a c-t- u a j < n! 1 

.(Ji-ljJI jjjs 4 33, ..II i ^^Jb. bLdbl .^J^a (jjs LljILo 3^ Lo i_a^Li- 
. iU 3~4 (j 3 i .it! £jLa- 4a»l 11 .ill J^L>- VI n_fJijj5 4 -i^sL>JI (JjijV-U 3^3) 

xuai^ii ji»iiSj*j»-s 

(Jj-b 4_jjl_»JI (0-^3a- (jja Jaej ‘3j_jJI f»ljjul 3JL>J jljjJI (jbjJJ bi 
4-LssLi. J_jj|jij jbejl jjjs ilglbbjb-V 3^° (b' 0 ^ft^JLSjjl al-Sl JL1V3 i^flmtl 
(jJb. i_AiHLIj .1 ilif, (_j-b. L-ulj I j I 3 i a 3 U" 11 £-i3sj (_ya JijIjJI V (_j3a. 
jljjJLI 3^-4-i b^ ijaatabl 4 » i m'U <•! «>»3tl 3 A , ,i ' ^^3 3j^J| j»l Jjul 4Jb- 
3_j^j-4ejj jJI mil ^jJI . jb a~ (lib jo-AJL<ij 4 b i« a a 4j^sL>. 4jJLa-l al J3jl 

,4a_ja 

L ya « I Cj jbejl «<_jV i^LSba)) ^y^bj^oVl »l a mi II J_«_»^o 4-j| j-J-C. 

4_Lo I * 4^j^>iJI 4_i y i in" 1.1 ^lj-aj| 3V i3j-ja (J3 V 3 JlI JiaJI J tl 

.(JliljJ,! r>L ,",.r ( 4j2jLi_u 1* I 4 33 M< 3' (Mya 

^yJI 3l£Lo 3 j» 4^a»JI al-Sl L^j tiJbinoVI jIj>U 3 SL«j ‘-r^l-jl duus jJia 

4 ♦ t-> 1 3“ a 4^ i ui 4 b A> ^yb. L^a^a 3 y-^ (jy-iJI 4 j 13~>j VI ‘ “ 3 ^ ^ Ld . y ->~' 
4^3j>JI J_iLj>ij i4_i-aL>. 4_j_iJut_a dj|jjj_i dib 4_jJL>.| 3j‘43j-J -^IjjJI 3^_9 
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_il Jjjl 4^j->J 4jvLiil 4->-l i 11 U CxjI^ JlSj »4^[ t Mill 0jJb CjL^Hb JaJj BuVjtf a 

. L*_jj_a La jJa 200 ^JLj J-a*il 

j5 ijU^ * J-**-U <Lj>>- ^yic jlj^JI J^.1 ^j-aj 

^ 1 ^ jljjJI l_ijJGj i4_^jj>J! 4 jj_>. (j-° ‘-^Lvj.i C« t a diLi 4_j5Lul£Lj-a 

• J-aJti! JaJ.i JLaHjVl 4J 54-UJ ^jlc Ij^jju (jy^>. t^jIojVI 4_alJiitl^jl 

£Ualf$ mJ^JY-6 

c-Jail <<oV~ a ^-La Jlx-Ij ^IjJ-ll Cy ^ 2 (j. 1 ' n 

< ,\c. I ^^ cl>^J * jIj^J! U -0 £>Lc 4_jil j_u_ujj t 2UjLu^]| j! 

^ I r.j i4_j_i_LaJI l-JjLscGJI qs^ ♦ i ) ^Luil] ^Ijj-il 0^*1 

0_*_usj J_2J tJLJLl J jj < n • <—j^LjsGJI 0Jl^J 4_aj}L!l S^a-VI ^ 1 J^t Tu- u 1 

J£j jJW Sj*^? «c-jV tflSLu,» t^Sj^aVl aL^aJ! J^La ^ 

,;^n sl^Ij^ji oLUaJIj4JjVi 2Laj>ui 3j^Vi 

.£>U1] 4_aj}UI 4_u_laJ! 4 jjjV! L^j CL<-*-udj i4_J Jljj-o (J_a-*-ll ^a-Gs 

al <^> 3 II JljIj L)L^ 1985 ^Lc L<_oj^» »1 <>> 3 tl tiJj^La 4 JL>.j 

^LiJadjl JljIj £)1£j * 4JL>.jJI ^Lta 4j^Laj 1 AK ^ t( (dLplj)) ^-t^j^-ail 

t4_L-i_Ia.il CjLl^LGJI 4HjjL*_aj 1 <?K a «^jl a I to £>j Ul m» ^jjlJI 

. L L2Z-UDJ I (J I Ju-LUi La^ 

^I JiitTu-uI aLtiaAJI .itjj <—1 jl>. 11991 ^.u jj « Lu_ajJj£» ciJj5HI 4 JL>.j 

^lj^! ijr i^. L_<jjjLt^ tjjLt-ujVl jUMi'L (JjLaa 4_ta^ ^jj_iIIij 4_o^Ijj>. CjIj^I 
. Cj^Lv.jJI aLul 4_p- \j-^- LliLjla-c. 

xUmJI^^JI-7 

^jlj-jlail j_uG 11 aLiiaail a Laic Jiul» ^ jy Iiil 4 j»j jUll jj-aVI ^j-a 
3jJl^ ^-Lc. f.l »>> Atl cjLcLft-tli! j-uGj 4 jljijJli 4jl < .iLuJl SjjGJI ^ic ? I «>* Atl 

C^j_l9j_4jJI ^LlS 4JL^JLI IjlA 3j5LJll 4j iUtl c-jjLsellil ^j-a 4 jL^ ciJJjJj 

L^jlj-Ja Jlaj 4« LLluJ» ^JjVI 4-u-u^j-<-4i]| ^1 «>* At! 3JljIj (jlj^ jGju 4 1963 ^Lc 
jLU ^jjl 4«t 3 jjV^-u» aLGiiil JljIj ^ylc 44cLji (71) 3j^a aLiaiJI 


2 ^ 




gjjoJI >OuJI pjljj 






2fl5 


(djl 3 iU 3jL£.) 4_jSj^aVl :« l-jii^jf)) ^lla 








Ju9j . 4_cL_u (95) 5 jJl 1962 ^Lc 4 JuL_u 4JL>.j 1 ^ 1,<* 

U \ C. A <^> jjjG 4j3^ulX L^>.Ijj Juu i 4_Ij^-L> 3jla ^ < Uf1 Atl C-<->u 

£)-£■ C( i mi I cl o u 1 o 1 t"> Cflfc Lu>u! Uj . 4uj ts~) ->JI 

. 2 tj AUtl 4 JL>.^_a dijjL>uj a Jjj-LaJl 

4 U*>JJ (LjK < iMJ<? < <() 4. L L L L3J-U-o] 1 frl 5 JljIj OuiUdI 1985 ^aLc (jy£j 

.2 U ^.t 1 A »>»4 jlj^u JpeJbJ (cjj_JL_u) 4-lLli£j-<-oJ 1 4jjI jJ.1 

^j-C. t4JL>.^JI <_JjL>U (_£JL».| £)i AjJu>Jl JyjA J— I L J -£ £_A £J>-lj-I»l ^jiaAJ 

( j5u ^l2lil £)V . »Lua-aJl c_jL>u^M 3jJl1II 4_<_u!jJ 

LUj C«-l>oI l-^jI cillli Juu jj-LiIj t4jj-<-uilj 4 uj_3eHJ! jJi£ L^V 

.4jjLc 4_utu-aJI L^jJLw 

J! 4l^j ^julj (jlLal 1992 ^Lc. j_l^ILu_u ( _ T b 

37-j j <? o <jL».) (39 <jJLa) JutjJI La-A t«jjj3jjuj)) 

Cou a£ 1 «>»Aft ^£i Lc.j^_Ju.a Llcu-Lv- f .LU LaLaL^u q I j_& ^julIIj a( 4-Lt-u 

aa>jj_£jJI CjLjIj_uv ‘.'J ^jlSLat Q_l>. 4-iJLa-*-H 

jljj 4 < ng-%. {j-a ^LLd 1 a^» A ^jL5j .4jjujV! 

•t^WW 

4_C.J_A-3C_A 4JL>.|jU £jGdJ 4uV «^ju 4 _LuL_U)) ^A-A-ul Ldj5Lt! ^JJLLdI JUlIj 

:4_u_u_L>JI <d Ah-?>. a dslJ CjLjI^j_>JI i j r A 
. LlOJ^ I t_Jj_L>. - 

♦OblJI c> - 

. 4_lLu!j_<_uJ ^_ul_i J - 
.4^1^ 4-jLjj 7000 - 
. d y A 4_unuj 30 - 

(j-o 4_c- 

14-jj-tTu-iJI l_u>.jJ^_u_u^i]L j JLuj ^ Ah4. a 4_jju>u (19) t ^clu^uvI Ju3j 

4_Ja_j_J jJjl ^u_2_d» L^jLj L-JjLaeuil £Ju& ^_>ul CLuu^j 

4_U_c cjJg.1 i jJL^ A q tj U> < 3j_L4rJ.l tjcujJ.1 ^JJ 4 -L-vjJJ 4 i < m (Uj Lq I 

jJalll 3jjj.ua ( yc. (Patricia Santy) ((^yluL-u LuiupLj)) 4u5u^aVl CjLj^jJLuJI 


246 





K^l Pj 1 * 1 


_}!JjJU CjJl>*j £)I t«4 _l<-u-L>JI CjI^j^jJI » ^1 i^L^IL&VI £yuu 

j *»tl ( j_a ^GJjI £jjq JljV 4_j 1 L^j lj (j-* 3 O^J • 4Jjj_LaJI 4 JL».jJI aJJ£> 

g.1 <>> Cl tl JljIj . L^J^Lv. CjLUjj CjJm V t4JL>.jJI ^ ^yjL-uJJI 

^Liitj^JLl 4JL>.^JI ^)Lj i Llj (Michael Collins) «j_uJ ^ J-uLifc-LA» 

U s *« 4 j-jj lj JL>-j l ojQ o' 

. ^<CLuL>«j < ^ '-^j l^a I ljufc t^ljjJlj 


(7) Time 


: July 18. 1985, P. 75. 


M7 








LpL^JI m LJI ^ SjLiVI , -, 5.,.. 

((J^jj-LaJI < h t^tKl i (i a» 4_ l 5 o j-aV' 4'ntfi nil J^^LLal 
4_LuL_uil . 1996 j-ls-iujj 4 ^ t (Path Finder) 
^ Mir, i—aJGj 4_j1 < JjU,< iT <Lul!UI 

JjLujj <■ 1 4_uLtii£ CjL^£^_a 

4j9 J Ijj-uo ^UJLlII ^1 J3 mI j , 4jjLa-**r < »a 

I ^_t£jl^» ^G_LuLtoJI ^T(Jhvj ^j_A C.<-*-aj>»j ( jy 3Jl t * 11*1 

m LJ1 ^ 1 a a < 1 1 SjLiVl c^L^u o^UUl t«2j 
iLcLe (21) J}J) l^lll ^JlA 4_iV t^j-U-oL^Jl 

. 1976 jj jlLa 

4_^L^j ^^JLc JuS 4jI tlLi 
jLJjuaeTa aLaIaJI La tdJiil J}L>. ^ aU H 

t4^j L>.j^Id I 4_Laifcj tjcjjJLl <—al miCi t m 1 

. p J A 1 11 3 Ju Jl>. 0j^>~ I ijJLLi ^£1 ^_a Jl^IL u±A 

1 ^ 4_o_l£^j 3j_jju-^ 4_jj_C oJJb 

^ojl. 1 (jr LaitJj tc-t^j^LIl ^-ta-<-o J5|^ (Jl 
4_jj^_a ^j_A L^J ^-^1 J-3.J La (J_L£a^j t 4 jI jjatS jjL>uj 
. 4:0 jJl ^ 4jLc t4_ t ^L u l£Lua 

JlCj_a t^-clA.11 jL>oVl 1 JlA _}Jl>o JuiIj 

JJ 4 pjJ J_Aj <(^SLjj-aV 1 ^^j-AjJlIl JlJJlII pjj)) 

( t? mi^I 1 m a» 4_Ll^LojJ 1 c^t^o jOJ ^Ljl^j . 1997 
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Lc-AJl^I 4_Jj_L4J 4_u_ul_UI (J-juv ((jJuL^ CjLj» jI ((J^j^laJ! 

jcjjJJ cJLudj L^jI L^JjI .3j-aLj ^jLu 4_i3 cJ>m ifj a if. 
ijl la^L^ (jj-tla (460) 4Jjio Ijl < <i a cXI i n JlXJ i LaLaa L^J JJl>JLI Jl£.jI! 

J-jljw ^jJ\ j_aVI . 4 _j_L 3JI M -^.tl c .<—ljv ^j_a 4^3j 1 ni a j-iC 4 JL>*j 
I Ju^_j Lvj_ 3 «L_uLj» 4_x£j^_aVl »Lia-dJi 4 _H£j (jrU-salLki.I 

£y»<-uVlj J n 4 jLj '^*1 »>>Atl ^ >11 | jufc QJ^ JJ t jL>u^/l 

. ( 'L%UI L^l A<-,..l <> 


Jet) «CjLaJjl £_3jJI J_a-*-a» »1 a I »fi Jli * ^ 5 -jJI ! Jufc 

a M (Pasadena) « Llj^L^Lj)) SjlcLs ^ (Propulsion Laboratory - J.P.L 
4 iL-gjua .jj CjLc.L_u Cm » (_£J-a t Lujjui_jJl£ 4jVj 1^ 

i.«< a ICj Lfu Liu ^ If. 4lLAa 3 jJJ JlIjia ^a-AjUajj CxjI£j . CjJl^JI 

jj-tuaJI (jjtj lVt n IjjI^ tJ^LaJLj 4 Ju lli j-cLuJll £-aj . 4-Ujyu£J }}I 

t4JL>.jJI cJ&l Juki ^L>o *4 m3 1 till (j-a L 4 ] 3-^3 4Ja^>J j) t »\pa 

tcdlij I Jl& ^j_a ,a-Alj . LfcjlSJbl IjJl^IL>.| ijr lll 3)^».VI aljl 4_a^L<_u JjJjj 

CjLoj) \ * a £_a->- ^ 1 f l_AjJui£. JLa^U I JlLui>j j -uj u jju-saJl <>JlA (jI 

. ^JjJLl ( 2 > c 4_Lj^J 

JJjLjuj t4^ljJ,l ^LLd CjL^ -l uo cJL»j jj_uaJl 0JlA Cij^lo LaJu£.j 
4_*_u_u ^J_a ^y-lc 4_iijJL>o IIjjI^ jJI p 6^3J **** A ^Lj=c_L ^Ul^j g.La-L»J 1 

^ a 1 ♦ tl jL>«jVI IjlA jl^-il jjy^ 4_x^jj_aVl 4 jLcjJ1 l -o JIlu 1 C< U mi ij QJ )6 
4_clil C)3£j jhtl CjK t mi CLuCj-lujIj .4jJ,LjlII JjLlxiJ ^-j-a^v. 

Laj ^Jlc. 4_LuL_uJI Ja j-lA 4_u2_j£^ «4JL>>jJI ^j-C. ^-Loe-t-uJ ^Jll3 

a ^j_C j— 1 l.»-J CjLUI 3 i n\ CjJu>JI ^-Lc Cu-a-uzi Ij . ^L^-a (j_a 4 j ^j) 33 1 a 

.jU^yt 


La IjIj r <i (Land) «j_*_u^j» j!«<L>- nj»43j4_s <jr\j^Laj 
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(1) News Week : July 14 - 1997. 






gjjxxJI i3$S tujr. 


; 3 * < '• djL£. JL_ujl ^ n ^' 3 -^ 3^*3 l 3 z Lt - U ^ ^^ ^I I 

c—iIjItsV! 4_5 jj-Ls 3 ^ 3 >^ 1 a V 1 A 

^Uj 3jjJ Lr^J • C->!j_a 3 JlC c-^jSJI 3>>* (jr^- ‘-^ - <- * 3 Cxjl^ 

Joj 3 ,,. jf i4_j^jv qjjj-C. 3 ^ < * , ** , J ^yTo* 4C-t£^JI 3 ^ Lt^cJjJu jljJJ ^Lajjl 
. ^Jo_uJI 4 m 3 Mill 3 -° 3^j-'-yj _ 9 1 14J j-u±.£ 

jJ*J 44JJ_>. Uj^ * 2 j-tI»Lj_A L-t^J^JI ^l^wil ^yJI 3 j_(-OjJI LflJ^ i mIj 

: 4_jJLjJI CjI jJoitJJ 1 34j 4 Joj_L^il 4 ji <; C. Cl^j 
(C ape Canaveral) «Jlj_3JL£ c_jI£» 3 jlcLj 9 3 .* 4_LuL_uJI C-Jillol 3 I jlju - 
c<*i-Sefi 43 mi a ^ULc Ijl < m a c_>Jiitjl 4 1996 j \ $ i mj j 4 ijr 3 
t~> q~< J LcJlJ_cj .4—jj- 3 cxot_j_Lol ij^>- j-u* Q^tLs (460) L^JjId 431 < <ia 
(12880) julj ^J-c- Cxot_u-ol j3 4-Lua.uJI 4 (Cruise) 3 ^-^J 5 ^' 4lo*j_a 
3^3 ((Jo_>JI »3 ^~*~~j ^To- 4JLj3.i (37) c^l3jj 4^-c^*V! c-t^SJI 3 -° 1^3a 

£_LjJJ C_3jJL_4_4jV| 3^ C<3_^ 4 1 4_LuL<_uJ I JJ JlJ 3^ - a ->■ U , „ 

* Jotl^ c_j!^HdVI 

c-JjLS - 4 Jo_ 33 JpLsj (j a <3 -Ttt-j«Jo^>JI» 4 3 j4j (32) ^ <>>a Juuj - 

J^jJ! cjIjoj 4^Jo_4jJI 3 _c I>1- ^ (129) JUu ^ jS JLiin^JI 

3jIjj>JI «Jlj £j.5» L^laala (^laia 3iaseUI tf jjk • ^J>U >>• 

.(Heat Shield) 

diljiJ ij3Lo (9 , 6) 4 J 3 I 1.1 a (_ T 1^.J i«iiaj>J!)) 4lar*J (jjs \ - 

i_jljlSV! (_yh L^3 jl3.Jjs 4~ u a (dljjiljj) 4ltha 

(^IjJI ^jjJI ij-a (j^-ilV~tt («u 45_jjL!i (20) Jjijj .i_iS^SLll 111 (j js i^jL^JI 

. I JLuu -tajlSj 3jlj^>JI (j-o 

(_^jJI-(Lander) «lLs^i^JI aj^>-» jl>-I «<iaj»iJI» aU.-wl «Lul!i (80) (J^a - 

La^ . L&JI ^Juhua £jja ^ t. '- J1 > *~Tt 1 <t a < < n ,,. d n , nl a jlf. t _^l Lz-u-u 

mi (_yl) aal in il ^J j^-1n ) ^a taij^inllj (_£jJ! j1 jlc. Ijlj 

(l ,61) l _ r i\ (6,44) ^jjo Liacjjjij (j^aaLull (_ya 3 Jl>.T jiilaj ojISj ^SLll 

• Lh' 0 
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U , „ tl jjJLa (90) JUU i« JUUjdl)) 4 t^>^.t £ya j|JJ (8) Ju9 - 

t4_LuL_uJI (J7 ^ do» j_l^J! (J-^jllI i al Ij^ILi 4_j o^£” j_oLa^ 1 Cc3e_3ujl 

. jdouuJLj ^LLoJjVl j_a 

j j_3_a (71 ,6) j_j_i J-*_j i«do^JI» 4 Joj>J j_a <jtjd (4) J-C - 

4'ntfi titl CjI JlJ fU 4 J^VdojVl 4_ud_*JI £3jJI £c_Jjl juo CjIJu tjua (30,5) 

l L 4 -L 0 jjjLu^I 4 "l III C<jl£j t4_ulJ4-I1 j_oL}£Vl (Jjv! _} 4 Jj^56_4J /< Uj 3 , ,.tl 

^jo-I <j_uLj£l <Lcj-aJ?e-a 4 ^LuoVLj i4jujVt \_4_t_jIJJV j_a c_d>Lo* ^^aod 
o_jL£" jJsj , doJ-14JI 4_c j_uo (j-oLuoUa! J^jOJ 4_jJLL_uJI 3JlcLSJI (Juao 
C<JjL».J . 4^. L<-uiI IjuC jL£ t (38,6) ^do_<_uJI 4_4_u_aV-^ JlIc. (do J 4-Cj_<_u 

t^do-uJI 3^ (_y^l Lr^l ^l-^ldjl 4 j}Lj 4«do_>dl » 4 jIa C. jlj 3~ < id Ju 3 
juLl^Vl 4_Cj_a_3K_a ^LuOjI Cjj_3lu_ul Lc JlJUJ . L^Jj-^V. I J I 4 m 3 Mill j3Gj j I 
jIiLa-SLjVl CjJio*Ij doj ♦ IS) U alj-^JI j-a l^-ijjoaj IJlj tLaLaJ 

j_a t J44I0JI {jt £i «4 m3 < m11» CjIJj La JuC. t4 4 1 nL>JI 4_lojdJI CuL>* - 
ij^i\ ^1 juJ ijcJjdl fdL*d 4_jjJUI jj) <<-">!i CjI Ju LaJu^j . j-uldVI <jru 
L^-lSLIj i^LsEuJ! jjljJ £jL& Cxjl£ JJZl£> . £ I JuluoJ I 4juLUI ^Ido j »'3 m 
CjUooJ C^ T ul Jlu£jj . Jjjia J Mil Mia j_a ^jVl 4_3L>JI VI JuaJ V Cul£ 
aLaJLftJt jjjL_ul cdo_<_u_ulj t 4_^ljd! ^a^ldo ^j_3JI CjIou^o cJLjljj c-tSjCll 
4 m3 mi11 I Juj LaJtlc 4_j_a_A> 1 ^_uju 4_dljil CjI jdoodl .^Lstlll I JJt aljl 

. I4J 4J0j-d,l Jm3 m 

i«^J-jjdoJI cJidu^du-u-a)) 4 m 3 Mill 4^4^ ‘"- U> • ^ ^jdl j_^jdl »1 al»tl jLti^l 

Uj>^Tj ‘^LtiodJI al air, ^j-a t 3j3l j L uo * VI I JlA djudo I JlSj . 4jLILj 4^Ju 

(j j mi (_ r dJI jju-odl u^VT ^ I ^ did j_j J_a-u*-a . Lto*jJj-ioJI air, j-* 

dJLj 1 a j mi Vj t 4_3 jL dI ujIjjVI L&j^Ii 1 >jj Cj^LvjJI j_a l^Aa-o* 

4usoL>*j 4 4_3jIuuII ujIjjVI ^ LAj^J Jjj ^ylll Cj^LxjJI j_a L^ulodull ^yjJI 

t(Mars Valley) «^jjil j» ^auol J-aoo 4 3U ia (jy JLi ^_AjLuo*I jl3Jj 
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gjjxJI 1399 6*J£ 


1 j 1 * ^ 1 1 ^ • “ 9- Ij) t (nl j- 1 a 1 • 11 j^Lj ‘"' 1 t ^(Ares V&llis) 9 I 

Lk-S^^-J JLiij (j! (j^Uj ^,111 i^jc-sJI 3 j_uLlss (jjs Jji3 ( _ T i£. L^jl 

IjLik (j! jJI J_2 H*jj . 4 Mn i utl I gl <i->o 3j^j>.VI (Jji i~i~ (_y3 

Jj_fl_i i4_L_u (3) j (I , 5) (jrj_i £jl jJLj (j^sj j_L* u_s^ ^ «(J.j|jJ!» 

Ujlijji (jla^la SjsLaj^s (JiLo ( _ r a j»jLc. (jla^ls 
1( jA 3 V i 11 ! j_k ^,31 r.3 '^j 3 ^yill oLJJ (ji *d*JI 

(Jjuii. }L«J (jl 4 jl33jJ,I (j-ujjl iA"tl jjjs 3 jJL*-Lo 

lJ t<L>.l < mU 3j-u£ 

ijr 3 4 JL>.jJI ^Lu! (jjjullu IjjI^ ^jJ! ^jui>Liii,l ^Lal t jjjui 

mi alt JJLu (CNN) 4 j£jj_«VI 4_jJ,L*J! j Lev VI 4 <LlJu CajISj . ^iUil 
c-tS^SLII 3j-^ 4 Mfl Mill 4 ^jl>J 3j-ui,l Cjljj-LaHll tJpLa.} £_teaj 

C-fa-Liu (jljjLj 0ju4> J /. Uj J ^ 11 £j3j_a duL£j 

4_LuL<_uJI <j_a 4_jj_3_a j-^Ii JlSj .(^jLojJI j 3jjVI £)LjjJLII I 
»U L J1 .(Squarish) £^L^Vl ^^cLj tJSLAII j- jy La 

cilLi (j-* . 4Jjev Lx_ 4 jj£l £^|j>j tUt-tlsIj clt- ev 

CjUjjjj t3J-L^_4 CjI 3 3 nil 4-a-U i a Ur \^. j mmm dulSj t4_jjel £^ t hCi ^3 4_j! 

I jeeevj Li I t Je Jev i^m^I » L^-UJ I ^ />> ^1 r. 

. 4_ev CjLoI^ ( _ ;r Lc CjLa^Lc 4_j L)jS!j M ‘4_lj^j 
3j -L«- ea «4 jj-C. )) 4_LuL_uJI jIjjv ^1 4-UjJ^ 3jhll jj_uaJI I j-lC 

. 4-u.t-u-a C_j^lee_c. Cm 3^^ ^ t^eJeevJI 

<- <%\^ jJl^j clul^ L$j| t L^-A-Lua 4^^ ^j-C. (jlj_LAJ L^ajscjvj 1^1^ Ml (jlSj 

*" '" Lr"*-^ (jLt.<.ijl 4_3_LL><JI L«LLu - 3^ ^l^VI 

q-a ^Jlc (_j \ C. Cjj) ~ ^v I tiJJjJj . jc_jj_U miS!*< mi I 4j t mL<-uVI 4_<^J,Ij 

4 j \c, ‘L)jUI jft i a & 44j^jl1I ^1^ 1 »H ^Ae. jj-maJI 

4Jjevjj zyua Jj 3" 113 ^1 4_u11 L>UJI Cjlbj)3i^wa 

. 4_jj_*JI 3j^>.| 4 jJuLlI 4_uLjj_^ 4^LLd ^J| 


25S 


Jlc. vjjjkJI oVJ jjk (Ares) (*) 










45^1 
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Jla jUj iy* f IP I Jl^ 3 

(Jl /.^~VI (j ji a sr "! i(J_4_*Jt {jj I I^\j-i i«L lj_sL_uL>» iiLilll £3jJ! 

.(Rover) » j a ,n^UI 





1 (Sojourner) j-t-u» ^_<-u! ^LJ-*JI 

t Jl_J_J_*Jl Ij-JLLs jJI Ji> I ^U-uLj LU-u 

•JLS^aVl ^uVi 

^JoJ j y i«4JIj_>JI I» !j I ^&j 4 (j-G JuV 4 JLu 2_>. tiJL lAj 

Cl a <? *w jJi aIjVIj ^ j <1 Irf*w II tit-uv ^J-O L^V t 4_uL-^iJI ^cLu-^JI 
1 -g-s. j <>s ^ < 4 ^cj^JL1 ' •• ^j-C. CjI^LuS^u-uI £)_a JlJj-J IjjL^ Lc ^.LaJ-JlU 

. *L3 jJI 4 JlILj 
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L^J L^_Lx JS i(Six Wheels) di^La-c. c< i« Jjj.3 4 jj_*JI j£jj3j 

iCj^UseJLjl 0J-& ^ J ' " U * 4-iL^iAx 4_C4 U . ,.1 iJ 4 1 37 ... a d£jL>. 

. ^4JLl3jJ! 41>u >."<« <>>j I g-a-U miJ 4jj_*J! I .!->■ 

i1_^~ aj~ i < n (30) (_£Jl*jj V (_£_jl*JI 1 ^ ->■ t-s ,,. 4 j| , j ^jSLqj £-La3jl ^ dtj 

j^Vl 4 3j a •*. fjJs • lj" aj" / III (63,5) 4K L^J^ia JL ij-i ^ L»-Lu 

(JlLs .3^% J * i«3j 1 J Ml)) (^y-Lc. Juj-l V (_j3T ^jl I M 3 

.juiaVi 

4-Jj_*J! dij^ae-C. LoJ-tfl i,_pajVl 4i>.jJI JjiSJ! JjL*-u JlUj 

(>» 4 ,<i ,,, Mti cuijLiVi ^ ,4*^1 jj!,> 4 J!^ji 

Ij 3 ,ir,<l i4_Ljj13 cjIc.Lji (jjj i311 ljr L^s jl2Jj . L$JJ 4 m3 i iiTl 
l*i « tl |j_& (_ 3 -l-C, ‘ '■ I tl (jSLo! Lr^*" ' ' ‘'C 'J. 1 iJtlljLuiVI LllLljijj 4j>.|jl 

i4^d»JI 4J(jj*JI J^-jI CjI JlJ JljJl»jj j^lb Jju ( _ T iiI! 

( _ J -3 1 ^ i a £j_a Jl*j i4JL>.jJI i—ijLso ^ufcLi j»Li3ll 3 Ll^o Ci Tr I ls~l Ij 

t4_I1l^ajl 4_)JJtiI (^^LlII , ..tl J, ;j\ ,,, g *_4 J 4 UL«il ^SLao L&Juuj . 4 m 3 I nil 

c^d>o 4 _j_u_lL 1 (Rocker Suspension) 4 j I i^i 3 U 4 U, ,il^_i tC;r JLc.T ^,31 

.JIJG-C.V! 4 < i M->. jli.! nh3j~Mil LoJLuj ^Uo~n jli.! 

, ..tl t _ T Xdulj ^ jJI t _yj| ^1 ^-i iss\ 

JLjJLso 3Ij I culj^ol^Ci-a-ji^lj . 4 m3 miIIj 4jj-*JI 

OjJ>~jjs . |_(aj«J! d JljJ a - nj (jrS i jj_jill 4 juSiLi dilal . h U 

(Spectrometer) «< 3jUtl „L3a« jljjkj .4,1^1 d 4 _ij_*JI 

4jjj«J! ^ t n-v Lol j^ieuusj 4j_pV (^jLc^^LII iSjjtX gs o i^> ^ jJI 

( C4lJ I i 4 I *\ 1 i ||>U1 1 in ii J 1 i n j ^ 1 *»■ ' l£ 4_iiJa-ljJI 

. 4 m3 .nil (JjsLuIj 

4jjJL2jj jjj /oIlji (jVjjVI «4JI^>JI 4 jjjlII» difjLi «j 

^ ^' 3 ^ i i^i " t a_ i <j£Lll ^_La_t_o ^LjLo 4 m3 , ..tl ajj>.^aj 

Jj tcLuzscJj ij jJt ^ti, nil (jjid^LilLi J-c-jlj (Universe’s First Areologist) 
• 6-° (»-tiei<-u3 (<cl 3>4>.| (_UdeJ 3i^ J_9^ u-* 

(2) The Philadelphia Inquirer (7 July 023 July) 1997. 
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^j-3j (Pontiff) «(J_aL£» 4J!lc (jL> 4jl_^j>J! Ijufc nil 

^UJ 4JIjj>JI ^SLcTlII (jl£j . 4 _j La JlIc. Jlj Juv jJ_j J-uJalu 

CjLcL_uJI ^^JLc.j .4_H_>ij 4 _i^_jJI /1 H »L^^ ^JjGj ^ 0 - 

4_jjJ * ^jJLj * (Alpha Proton X Ray Spectrometer - A. P. X. S) 

• uJ^HJ-rH ( 2 ) 3 03~*3J3 ( 2 ) 6-° ^ 5 ^' «LaJl» <—iLSjj^s- tjro (Barrage) Jj(jj 

((244-^J_Jj)^^)) J !/>'t r £-LU.4 jju-a-c CjLj^JI 4>JlA I J-^ILuu-4 

jju-saj 4 4_}jILll ^ cjljjJI SjLL «LiJ!» cjLu^>. .(Curium-244) 

(j-uLLa Jlju ^L^JLaJI t ^_ 4 J ^jJI j_cVI .cjLjjj^j jl 4 <L_Lu_u cjLcLlJu! L^lc 
^yjL-4-tSLll 4_3 j>_*- 4 ( j_« tCjLcl »miVI 3JlLuj cjLjjjj-xII jI jlcI 

oj^t c^iu-ui 

LIj_Lj 4_Lc CjI-Llc. l_£ jJa ^jj IjJl^c ciiijJj . c-xSjSJI ^U,„ c >lr. I j_<_uSL ^ jJI 
4-iiii, 4jpJI 3 jl£j_a cj^LiLtlJI ^jLu c^jLs 4(HeliumNuclei) ^»L^JI jlc 

^j_4 « J_1 £LjL^)) ^jOJ_U2_4_4i] I lUj^LJLhj 4Zd3^JL4 J^4i L^ 4 JuJL>JI j ts^'f \ 

• (3 L* 

(j-lLc. j_Aj 1J-43.VI l_*£j£LII (j-u 1 jl I^i~a luLojLlJII tfjuk JpljG JL2j 

(_pajVI (juuliU »l aUtl (jjj-3 dri-JJ 1 IjILo (180) Jl*j 

jj_a (jL^ j_3h SjuliU <iiL3l>. J^jSlj .^u^pSUVI i_llu(jj*JI j_i£. 
jj /^i II 1 "-a-~_i (ij-23 1 (Goggles) 2_i^>L>. 3jLtij i(jrtiL>J.I ^LL s j r a 

3-ajM-ll ililjljJill jiejj (>JL>dl (O^LL (J-UJJJ 3 _u}Lj I^U->-j 

(_^a <.-■ I~I3 j. o^ 0 Cy 0 

4 j mi *1 (jjJlj (J'v Mill Lilli LJLjill 4 jjLojJI V 1 11 ^e-i L^SLijl>iJ 

L^la l_jIj3SVI 5jj-*JI Liil Jlj ssj . I4JI SjLiVI i~.3j >»(^^Ij *l_ijJI 

‘s "( tLl l-^-LL 1 i L^j^Lje^. (jja 1 1 n . ~y <jQ Jl^t-"( 1 n a 

dilj-yil^Llij^lai . L 4 I 3jjL>iII 4j>lII j-iitil SjjiiLlJI 4JL*jlII 

f) 1 M‘n" (^1 3j_iii3JI a 3^Aj a 3 .t«» , U .“X i3_ijjtJI (Shove) c_ij)jL>. sj 1 
SI tt~ i tl ( _ J -3 jJll>JIj 3_la_L>JI ajJj jjlSj .i_iSj£Ltl jJojji 

0 j-& (j^J^lj-1,1 JL>.| J-i^. . aUJL>. JU»I (_pDjj«33 "i? i3-lj-*JI 
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jfy* 






«jjj jJ^j» L$j l£j i4_l|4_3 j_*JI Ilj-4 Jiir"i i ill Jl£ ^jLj t 4_3 _l 3 jJI 
jj-u-a^Lj ^JL>. i_d^tlu 4_jj_*JI ojI^ l^^scj (Bulldozer) 

4£^->JI JjLju fU t^cLill (j-4 Lt^aju (—Sj-5ell t ti\ VIt j, 3g 3Ti J t3^ir <<ott 

mi Lt £L_ 4J }UI JLusjVI ojI£j 

0JlA (_p2_u « jJuulS CjL))) d m A , ,.tl - 3^^ s ~J U^J £c_j^JJ 

♦ (InfraredLasers) clm j^_dJI aU <<>14 jj_*JI ^Jl CjL^iLlIII 

3J1 j^>Jl 4 _jj-*J 1 4_t^.jj CxjI^ tLt^L>. LoL^ T laI »1 $Utl ^jPil ^L^JLl ^ju>.Ij 

C-aLuu^l ^jjLaLj 1 il . ^LpJ^Ll ^-lla (jjJL 

^1 4jU>-J-A (jjjil 1 JlA (jl U^i cjrjjj * 1 A^jtf CjLa^Lc (J\ 

( j- <a ^£>il £-ta_<_u ^jJI i^Ul t- »I < <n c-tujiljj 

^ t4_Jlj_^>Jl 4 _>j-jlI 1 (t 3*vj) CxjI^ Jl_3^ CjL|J« (_^l L_1_L5 cIlIj 

. 4_uli]l qj~ i 1 n (I ,25) jjLscjj 

^ 4 " , „" I 1 gj g * cl^L?e_) 4 JI 1 <Lij_*J1 py 4 U1«J1 jJLl 0 

5^Ls5LI! Jjj ^<u i('/IOO) SdLflSLj JjiI£ ^Juo ct^- 
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3jljo>Jl 4 _}j_*JI CjLjjLIoj j-u-u I JlJU /75 

4_J^_*_U 4_jojj^_Il£J VI VI CLut-uo^ C-.t-L<-uJ I " A > * i £I ^JlC. 4_J L*J I 

.jLill ^j - 0 LJajT L^lShJj t^jj^LLuD 


cust-uzj 111997 j-qjui 4jL^j £>£. clJIjj ^_pJI jL».VI 

4 III4> 4_3L_uJ L^_L>.JJ (jSLdl 4j|j . C-Jlj Lc i«jJj^>.J_<_u)) 4_>J-*il (jl 
^•j-u-uVI 4 jL$j .^_j_4-4 Q^J CjU IjjJtu-o ^-uaj 4_3lo_L« <_j jllLaI 

t4-Lv^-lI 4 _jIJ-J ^ ^ mi £)-« 1 Jjlj ^I i 1997 (j < nf, I j ^ mi 

* 4_*jLlI»I j-oljV Lo^j (jy L 3j_}L cJlj Lo <UIjj>JI 4_}jjlJ1 C.JL 

4_3_j Jlj>- » 1 ^ j 1 c Jj 1 t*> \ «d 3 U > a ^Jl 1997 .. U> ,.. A i 6 c^vj liUjJj 

1^1 <if, 3 jl& JL 4 J (J 1 A~*wl L^ 3 Lj 4 <igt,l 6JJb t- 3 -uajj <<oll 


cjLjjLLajJI ^^LcL ^_J1 L^_J1 cjjJu-o jJsI jVI oJl£j . 

_jl \ C, 4_3-Jo 4 j>JjV IJI iJju-uj I t l_^_<_3t_tlu _}L*J ^To- 4_c.L<-u (24) 3jJ, 4-n.u-^-tTuJI 
. 2 L^!jjJI JlJ^JL I 4 C.I <Av^V ^Jl^I 

^J11^-<-uJ t4_LsLtiu 4 jL>.J J *f1 ^ < oL<-uV1 ^1 1 l_t^L>. ^_u_l!^ 

jl t^jjJ.1 J_A J-&J t4_j^Li 4_>L>J J)l OJ^ ? • <itl CjLIa JlLo 
S 4lbjJ jl 4^tlaj-u 3LpJ! {j \jil £jjQ (jjij .1 A"t Lu-uI-Lq (JIj La 

iy> J^ 1 


jcjj-ll (jri_j (jj-jJI 4_J_jj_LaJ! ^Lull j-lC. t4Jljj>Jl 4 jjjlI 1 ^ jy 3il 
3 jj_j 43jjl>.I (^jJ! ^jl3H]L .jILojJL^ Q^- i La (l80) 4JL>.^Jl cJsj OjL i _ 7 H!Ij 
j 1 A »*<■**» II d A \j U, < CjIjLu^I JL_ujLj djAl <>s^11 3j-^_>-V1 {^£1 CjL uj^TtSUV1 
J_3Jj cjVLg^jVI 3jjj Lul-uj L lijj . ^L^u j-«VI Jajv t (Digital) 

: 4_jJIjJ1 cj! jLA^lt L3^j CujL ^1 ^d>il 

4_>j-*J1j 4 m A Mill q _« ijy It]l 4jj^pSLlVl ^Jj) <^>3tl Cjlj-uaL ^J-3 j - 

. L-^j d Ujt' jcjjJ.1 ^JLi. jj «^»tl • U1 A" 1 t 4jljj>Jl 
^Jl L^Jjj-^Lj CjI^-laISLII (J^.1 J 4_uj_tAaJl JoJJ A ,“.A - 

4 ni4^ <j-d t4^.j^stA .(Detector) t ii ^ 3 ju>.j 4JoL_uj_j 

cLL LL .2LjSL.lV cjljLil ^1 UL>^3 Juu ^L^Jl ^ <±^5 

IjI^-o Cj^U 4_JUjl11 <>JlA t4jjJLo 3 jj_uoJ1 
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g.jAil ^jkJI 


o'^>U 

(_p2>jVI ^1 / a j t«4 Mtf < m 11» ^1 4«4_ll ^j>JI 4_jj_*JI» (j-o CjIjLcuVI 4j>.jj - 

CjLLa_st_« Cj^Lj ^ \ c. d < - ^ _ i-S I JlSJj . C-x-iTJ,I 4 t*w »l 

^-o Cjj-jIoJj . Gjul& jiU«T CjI j ts ~>» 4_jJLlLj CjLuIIj_& CjIIs ^JLlZL-uI 

LjJLl^J t4_t£Lj^_«VI 4 j^?J 4_*JLj 4j9 Jlj CjI U^JLl 0Juk 

£jSZ-U 3 d Q~%. tIj_4 C-<-t.u->. 4 4 _LuLx_uJ I 1 I Cj IjLi,^ I J_LoIL_uJ LI 4 LjJ IjTu-u IIj 

( j-« cjljLi^l olxjt (jU m» LgxSjJl 

*j5U.a ^ mit L&jjJs Sj^ •U^jVI (^1 uSjttl 

| jL^j ^yil Ulu tdjIjLcuVl 4 >JlA JL-ujI ^Ljlj aj - 

J J f 0)'\ 4 LjJ \j^XM ! J 1 LoLu-uj I^£l C t \ 1 4?~ I «l Ju3 CjIjLI^ I CluLS 14 4(_p3^JL!t 
jJI ^_j1_A ^j~a ^L_JJ . Luji^jLjJI^ CjI^SIu-oI Ju9 C^jIS^ lil (JjI 

4juIhJlI 4^j-C <±.4. 0 . i « 1_loL_uL>)) CjLiIII jJajJI J_*xa ^yJJ CjljLiVI J-^aJ 

cjljLiuVI £ji£j 4_ujjliSLIVl t_«< mIj^>JI (jjjju *Ui*JI J_$jlU Ijla ^_y^j - 

(j-saxj OjLSj . jjj-xII L^C£ Ij_ual UUJ 

. 45LlJu j-Ju-u jj i>^tl 4>Ju^ 

3jj_ud (1700) »1 $ i ♦ tl ^La! c.<- a a j> o 4JUjJI JjVI ^j^oVI J>U.j 
L^L Lj^JI cl)j-L4J t jLjuVI 4ajMj L^L d)jx4J 4C_t£^JU ^JLslXI 4^e-<Jalj 
, 4 M4? Mill 4 4? U ’( A CjLkUoVl £ —L4 J > J 4LaL4i 

U*jl} Jbwif 

^Juuj US' 4«jJlLj^ CjLj» 4JUj ^Uo JU^VI JijJij CjJJlju 

^yic U^ ^UaiJI j|J)J tllij 4<Jaj9 Ijj* »1 <>>4 4JUj ^1 

4^_*II#LjJLI O-ti^ jl ni" ^ Jxj (_y3Lj LfcJjflM cUbjJ (jl «Lfll> 

4_j^£ 4 j n <ii aJUII CjIjII ^ J-Ilj 4« ( _^ojJI 3 jjj» 4jlr. J^LUj U-> 

p ->- "< a 14_uAjl" II Cj Li LjJ 1 L^Uj I JS ^-tTaToJ t5j_L3u-£S 4-UjjTtSJI 

jj CjLLaJUuJI 4 _l3I^_c U 40ljL5eIIlllj JjLUl 4 _jj^ jj-<LtllLlI 

.oVL^j>U JLifiLiuJ! jUaVl 3^SJ ciUij 4 C J UjS^k] 1 
I Juk Jx>- 4 4 _x£jj_cVI 4jU jJI C^l^l 4 «Uj>JI)) ij jTu.u.11 - 
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. 3jj-AJlU _}}Lj jLuaJ^IJ ^1 a miVI ^Laj * Ld,Lc. L)Jl». ^Lstlll 

O-o-ljjJI c__<—5l_j (A1 Gore) ^T» 11» ^^_<_<_uJLl ^ lr .^ - 

4_j5Lj_aVI 4_H£j (j-UjJ < nil 4*ffit JL-ajt 

4JI£jJI 4jIju ^jJI jujl>JI IjulIL 4_)L?e_c.} ^c. Ij. 11 a Ijl^j t«L_uL))) 

.«£j_<_uV!j J-Ua^Vl)) 4jL} t his^j ^jJlj t4JL>.jJI ojufc 

<—al mi^i i (iV 4_Jl^jJI 4_Lx>. ^L>o jjl CLl5c-u3^ <(^ a i»11)) ^j)" < till " 

^ L>. . 26 «jJlLj^ CjL» J-c*. £)-« sLUa-S 4_LuL_u JLjijL jcjjJJ 

4_j_jj_jj cjLjL * ^ 4JLaL>. ^1 3j>jjlII g- 4 La!ju»-J ^S L o T u 

(JjjLx-j L_t£jSLll Ijla Ijl La-a ^LJ_»JI j^Gj ^ cv. .2005 ^Lc. 

Jjvl j_a u n . 4 _aJ_c GLpJI ^ ^ ^jVl 

.2019 ^Lc 4 _Ij_&La JLl^jIj *<—al inCi t mV! 

4_H£j jjJla (Goldin) ((^jJjjw)) ^j-^> Jl 3^ at^j- u L u Jl)) ^jTu.u.11 ^^lcj - 
^ 1 ^ ~ <V1 ci.Lcoj ‘ (j\ij)J_<_ui,l ^)Lj *((LjjG)) 

LiLsj ^ t->, ■, ^.Lc : Uj j ^ U |j|jj «. 1 _GlS 4-Lv^J 4_La_>. ^_G>j ^j- 4 

(jj-SLj jJs 1 ^ 3 j I L5 j J j_jjl 3HII (j!j .^_dj c.<-a1Jj cjLajJL*_a1J 

^JLGcv' 4 LJL>* jldLl j-x5L3Hil .jVjj jLd-a (20) 

4_JL5jJ1 . lG-lUSjlII 4>jla J_^>o JjjJI 4£jLii_a 

^j_u_u^JI 1 ^ />s j * s jwj 7 )",,,, (fiL^i.1 4 >Jl^j ^Ll3U t4 j J_u2_u JlCI v'-^i 

Cj^_lcj t CjI jIaj>JI Q^oJu^JLl Jl 3^ 4^ jr L3JI» ^j)~ Mill l-«l - 

(jl 1^4 Al (j-«J . J-lS (j-a »1 <>>4 ij^-uj ljr £> 1 g 3j »U" ( j i < «n a] 44JLvjJI L$j 

(jljjjJI L« 4 j>.L>. (jjl 43j-<I»L-a Jtjj-U Lr^ ‘■"■‘-b-y*' CjLj)) 4 m 3 > till 
^ ( I 9300) ^j_A C.o»j Ju ^ 1 ^ II ^_lC. 1 &j -1 < << 4_C.^_<_u (jl ^-£.j 44J 

.lL^o^JI 4 j i a r. ^ jj 4^L^J! ^ILa ji_x^ (25700) c44^.L_uJI 
4_LuL_J! cix_pe_j i3^5 JLi_a 4_3jj_Laj ^tu 4 JL^jJ1 jLcu-a ! Ijl L^ 

^G-J t.M?' t l "Uj 11 CuiJlJ l->0J . 4_1j_Lu 4-Cj-<-UJ ^-jj-A-U C^>UJI 

4 4_Cj_*_oJI 4jJl^1I JljJl>- <_jjJLuI j_ul Jl3]j .t-iSjSJI (j-* 3^ 

<_ 11 oL>Jl ^^ylc ^_aLj^j 4_La-c ^tla-Lb 4 (Accelerometer) ((Jj^jla)) gt , >.Ij < 

aJlj Jljljj . 4_jjLj 4_42_j JJa (41) 0J-^- G cJ^^J 3^-^^ p-6-dj 4 Lr jjjH5JVI 
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4JLtea_a 4 jjLj 4 3iU Cjl>-j^*\ \\ jcj^ll i_S^LiJI 

cJI \y ^3 * */.80 4-l<-uJj 4_£.j_<_uJI i (7,3) Laj.1^9 «cj» 

i _ r ^ljJI ^jjJI {j-a \ Vi tl ^- To . ^j| 4 jjI_<JI l_3jIjl3JI 

ciLlj Juu dJIjj . L-tS"i_£^i_*Jl_j dJlSJL>.Vl ^yz 4 m 3 Mill 

i^jJI c-<-l<-uJ1 <JaJj CibL^JI JS|^3 claj) j^tl Cj I j) !•*>*>■ 

Cu_jI£^ uLsjjl^JI 4_L^_>. (j I yJt> Cj^Lj ^.G. I ^1 Jljjj 4_u1 CjIjL_ojJI 

^Lj^VI cjIjlj *£LSjjVI Ijla ^jbljJI jIjulII Jjsc_<_u L«ju£.j .jHc (36,46) 

«4-j-j» 4 _c^_4oj_j ^UIjVI /<d /jA, ,.tl c_-«jIj^» ^_^_>iJ 4_u(^JI 

. ^-La-<-u t U i LgJl£ 4 £.j_4j>JJ cjJl>*I * (Supersonic) 

4-Lv-^JI ^jLu 

LjL£ $ y £-* j->* cjL>» 4 m 3<<ill »L^-UJ' j-psu 

a^yjy>-y-u » 4_llj_>Jl 4 j^_*JI - 

L^_t3>^_A (24) jjl*j SjjjJlt *4_u^5Lt-u^ j^Tu-uVI - 

4jjJLsj 4_$_<_uJ5e_4 (J-3 j la-u-u j ^ «'*>"• 11 jlSjul - 

j-ol j-Aj * 4 r j 3 I II tl 4 _jJLc i"i t*n A j^jJI t J_u^L3ltl 4Jtxlsljj 

* 1976 ^Lc. «2 ^ I ^jl" >j 3' .■ tl 1 y t*>3*i11 j|j i^stl lj_u£ L_3ilbt_j 

jl_L« oLJtL Ijla cj^-c cjUI <>u3tl cjjjux j^G L$jj 

jtjLj 4 j 3 j Sj SLtiij 4 _l3_xSJ IjjJl>- Ijj ( m3" IjlA ^..U,a.j Jl^j *£j\ m m tt 

.o^jVl^sLpJ! 

CjLjl3jj»4 1 $ \a Qjfiuil CjLi^J,Ij J-UsLutil 4 J&'JJLA ^Jl J-USjUll I 3l - 

(j! 4_3 j 3 -v. : LaVjIj . a *\ q • U Cj^LiiaxU (j3aju ciJLI3 J-seJ J-3^ * 

CGI «ISLu^jLul)) ^ ^4_uj_c>JI 4_uIaGJI 4 31^> HI ciJjLuJI 

C.Jjl>. Jj1\ 4-LlU 1 ( \ I M jJt < <r<ll I■ Cjl_*_3j^_a ^yz 

^ \ c. L&jjJLc i«Ljil3)) 4]^J 43(If. i L^_l£ <3m $.\ II £yz 

. jcjjj.1 fjfjQ (~<U3 I (I LgjJ i3jJe-u3 3Lp> 


^UJI <_jLil j!X I (I*) 
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gjjxxJI 


Lc-J l 3 Cjl_AjJL*_A (jJ Jl_5C_J_<_u t Lo»jJ^-L>iil ^Uk. £) I yj3 li-LlU V - 

£c_jjJ,l ^ t^.,,, CL<->o Uj-LSt-A (Jlj La ^SLa-J La£.J t 4_Lv^J I 4 _La_lL_u 

4_l>. CjLoI£ j! aLa 

4*Hfli till (j-° CkI ylll jj_ukl (J-ii>o yk IjkSk ^jJI aLa1*JI - 

J-JL^nJI c.<-rz-il3j I jka.j-Akll ^j-A 1 ^« mi i (jL* <(jjuk cjL)) 

\ > < » \ yA C-JjkJ! Bjujul t^CJjJ.1 yk. " ^ 1 4-Lt.aJ (j I 

g-1 aUII La£ .j-a-UI y^ 3jl_U 0 JlA Jl>-V Ulu (^k. 

. 4_jJl_C 4 J ( imIoL(JLA ydly>. 4J l il (jLj CjLajJjLA ya^kdL-t jL 4 Ltkj I 

tjVjJ (JJ-l-La (171) «j Jl_Lj_3 CjLj)) 4JL»yJ CjJia^j ylll 4 jjIj-lU OjI^ - 


jl A~< r.VL> . 4_ul Cj^LxjJI JluLuJ 3JuJl>. 4 <? ( mI*4 CjI Jl^IL_uI y^ 1 111 M 

c—<-t-ully>J1 ^_a|j_j jiitiL_ul (j^c-jLiil (jLuiuJI aLaJLaJI yA * L_uL_u! 

£y_4_u />v aV| » 4_l-uLu-u <"i <? i edjjuj . 3 juJl>. CjI aj a <<o~ jI£l»V t4_jiVI 

I JlA y3 Ijl yJJiJI £LaJl*J! < «1 r. I *4Jlji£ 4_dJyLaj 

oik jLs 2UkyJ! okKJ ciiil ¥*]j yA olkkMUl Ijjkb ^ 

. ekjJlSkj S2003 ^k y^ ySLlj ilijulSill JjLjjjJL 
(^jJI yJ-AjJI ^_aLjj-x 1I y° Sj25fl l ~'j 4kyJI 0j_& y^ lLLoi V - 

yk ci-Lju ♦ Cj Ij-Lt-U ^ Ml r. ^j_A t_Jj_AJ t^CJ^-1,1 LtTliSLLt-uV 4_»_ U2J (Jh. Lt - U 

Oj>Lko y^LLl ^jt JkJU tt_ J_La1cJLI y£ 4_3tlllu 4J Q^SLccu 4 J-aV I Ijub 

. 4JLvjJI ^jLu 
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*>• ^3 lJsJjH 


ju i lt y[\\ 4jvj_} tCjLu^pSLI^fl ijr 3 Qjy <<o^J 4J (j_uju^_a * 

.2u^\ 2l>*}U! ^ 

. J^jL_U 4 JlcLZLo * 

(jlj-JsaJ! i>s Atl (15) \-q1a LaJJ-a (36) «U j_tiij * 

‘ k-V ' j' j 

i <i~z- <«Mlj o>L>JLl ^3 »1 (jlj-tlaJI Jj->. cjVLUI cjLIa 4J * 

j a a dlljLaVl 4_ljjlj t nllj CuJ^JI ^3 4_UjJtJI 




11986 j»Lc. tUj i tin !_j£ 3 1 n« i n-y ,~i"!l SJjjJI 3jjL>. ( _ 7 l£. J * 
11989 j»Lc, 4j«Utl SLaLSiJI ^ r'ii< 1 «L*_lJI^» < ni^xll 3jjL>- 

3ji£. SjLiaVL) 

•^1 



ijiimI uu 
^Ub u L-ai 

(JSLjLo •.( 3j!g 
L : J- 1 


cjLJjjJLI ^jLuj 1^11 1 nl : : : 
-pl.tl ,-.Lie. LjIjJI 
. 3jj*\ I 11 »11 j-lssU 4_L«-i.ll^lj 
1 < 1 • 1 1 A 1 *» i 1 1 

O-rtjJI 4 _j_4-oL^Li g-1 ^ flll 

. Ll>. jJjJStJ 1 j ^aUl \ 

Lj^M * 

. Ij_jJ I CjLLo 4 J C.<JU j| 

4 o ) a ^3 ^5L^o * 

♦ 4-lJ-»J I 4^L£jl 

jL>ol «tl_Lol fj iii^r a j) is>C. * 

<lcl jVI 


4 4_UjJlJI J ts~> A 4jJJ^_<3^5£j 
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.Lj 4_u_uJlL^JI 4_c^_UI JJ 
. i-^. 11 d ,£- 1 / >! 1 jU_2^l 3jl.il ^j.iAsx-c j * 
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«J^Jjdo C.cOfc-d 1)) 4_j^jj_aVl 4 _LuL_u_ 11 doj > Q ' J_a ^JL*JI l J.»_oj 
ijr J_C. L^ia 3 ^_l*_uo 3jLu_u tjcJjdl (jJ-uLb CjLj) 

SLjjv. J(Jju^dl jIj d **• t->.« 

(Jloj t^-CLa L-j&cfi £tJjd,lj ♦ ^J^dl ^j-a < k> 3 .« 4 jI (jdoj ciij-u 4_ul Jlj 
.$ d j ts^c, 3jic J_La »1 aUfl ^Lalukl J^_a 

0^>- (j^lC. lJ^juJIj 4-^oL>J' N JdT*^ (J^J ' (I J 1 dufcj 

. Cj I j Lub->J I j jj_uojlII c rth-Va i _ r 3 4 4j^_a-9j <Gjj3j 4-a- U < nj 
4 —lTl-i—l 3^-<-<d 1^ 4-tSdj-aVI 4lLiJ l_>iJI 4_uLjJojaJ! £_jjl_dJJ 
3jl j mi II 3j-^>-l 4 ~ \ rr i ,i Laj (jJluLs CjLj) 4JL>.j jj-xjj t4_u_uj)jJI 
Jjjrt'aO t 4_Cj_tIojdl CjLajjjI m i ii tl t-jLlSdl La£ . 4-lIc. 4_jj^jj^JI 

*20 19 <J-j- 9 JtJjd,! Lr^ L)^-*-"- 1 ! do^j^l i^_ySdj_aVI (_^_ajJiII 

j^-SfcTt-u-o 4_j 1 ^1 JjVjJI jj_ Mil ^jJlj 
-j^ | /'>"a L_aJJ_a 4 j~<j jdI-c-jtUSL!I IJl^J ^Jl3j <jI (j_aj 

<j^_} 4 -JlLc 4_jl_^_a JjotJ (^jd! t«jl_dl 3jj^ J>£jJt)) ^JUJI 






